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8 Claims.

This invention relates to timers for automati-
cally timing anc controlling the operation of the
control parts of machines having s series of oper-
ations, as for instance, washing appsaratus, such
as are used in commercial laundries, and has for
its object, a timer mechanism utilizing & remov-
able formula shzet placeable in the timer to form
an element thereof to operate, or control the
operation of control parts et timed intervals, and
means by which the lsundryman can lay out or
prepare & formule sheet from & blank {ormuls
sheet interchangeable in the timer with & pre-
pared sheet.

It also has for its object, a particulerly simple
and efficient timer mechanism in which & sheet
constitiites the controlling element of the timer,

- gnd in which one sheet is readily substituted for

another when it ig desired to change the operat-
ing or washing formula.

Other objects will appear throughout the spec-
ification.

The inventlon consisis in the novel features
end in the combinations and constructions here=
inafter set forth and claimed.

In describing this invention, reference iz had
to the sccompanying drawings, in which like char-
acters designate corresponding parts in all the
views. )

Pigure 1 iIs a perspective view of & unitary struc-

ture embodying this timer, and associated parts.

Flgure 2 is s diagrammatic view of the timer,
gsome of the valves of the washer and the mechea-
nism operated by the timer to control the valves,
the timer being shown partly in section.

Figure 3 is & fragmentary, sectional view on lne
3—38, Figure 2.

Figure 4 is & plan view of one of the formuls
gheets. i

Figure 5 is a detall, sectional view of one of the
valves of the washer, and the actuating means
therefor,

Figure 6 is a detail view of one of the solenoid
operated valves operated by the timer.

. Plgure 7 is a view, somewhat similar to Pigure 2,
of another form of this timer, in which the contact
arm revolves instead of the turntable,.as in Fig-
ure 2. !

. Pigure 8is s plan view, partly broken away, of
parts seen in Figure 7.

Figure 9 is & sectional view on line 8—8, Fig-
ure 7.

Figure 10 is a view similar to Figure.’ 2and 7,

Jof a third form of timer in which the sheet is

rotated by the motor, and the contacts and the
table element are stationary.

(Cl. 88—18)

Flgure 11 is a plan view of parts seen in Pigure
10,

Figure 12 is a sectional view on line §2—I2,
Figure 11,

Pigure 13 is a view, similar to Figure 2, of &
fourth form of timer, in which the timer controls

& power medium as air to operate the valves, in~

stead of an electric current.

Figure 14 Is an enlarged, fragmentary, sec-
tional view gn line 14—{4, Figure 13,

Figure 15 is s view, similar to Figure 2, of 2 fifth
form of timer, wherein the formula sheet acts to
mechanically operate valves operated by the con-
tact members of the timer, which valves operate
mechanism to control the flow of a power, as air,
to the operating mechanism of the washer valves.

Figure 16 is an enlarged, sectional view on line
16—16, Figure 15.

Figure 17 is a view of a timer, similar to that
shown in Figure 2, showing means for indicating
on & blank timer sheet, the positions and extent
of the perforations when the valves of the washer
are operated by means of manually operated push
buttons correlated or paired with the contact
fingers of the timer.

Figure 18 shows a conventional type of washer
and timer cabinet {in perspective, the instruments
operated by the timer being mounted on, or self
contained with, the washer, or the valves thereof.

Figure 19 Is a detall, sectional view of the oper-
ating instruments for the valves shown in Figure
8.

Figure 20 is a view, similar to Figure 18, where

the operating instruments are located for the-

most part, in the timer cabinet,

Figure 21, Sheet 7, is an enlarged, sectional
view of the by-pass valve of the timer shown in
Figure 15.

Figure 22 is a view similar to Figures 2 and 17,
jllustrating means for controlling the cycle of
gperations of the machine independently of the
timer by manuals remote from the timer, or ad-
jacent the machine, and also means similar t{o
that shown-in Figure 21 for marking on the blank
formula sheet in the timer, or making on the
blank timer sheet a graph of the cycle of oper-
ation.

Although I have shown the invention as con-
trolling the cycle of ‘operations -of & laundry
washing machine, it {8 capable of use in other
situations, although it is particularly adapted to
laundry washing and dry cleaning machines. As
is well understood, the loads to be washed in
commercial laundries are classified. Different
laundrymen use slightly different classifications,
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and the personal element always enters into the
making of the classifications, and into the timing
‘and extent of the washing operations, and the
use of the flulds, chemicals, and other agents
used during the series of operations.

The loads may be classified as follows:

1. White load. -

2. Medium color load.

3. Underwear load.

4, Dark color load.

5 Socks.

8. Silks. .

Some laundrymen mey clagsify together the
white load and the medium color load. The dark
colored load and socks may be clagsified togeth-
er. Varlations in the classifications are within
the cholce of the laundrymean. .

The different loads require different weshing
formules. Also, & load, for instance of 150
pounds, requires a different formulie then & load
of the same class weighing 200 pounds, and the
character of the formule in each instance de-
pends upon the judgment of the laundrymsan, or
the washroom foreman, and each load regard-
less of its character requires, for obtaining the
best results, s slightly modified formula from
others of different welght. Although the weights
of the loads can be standardized and hence,
standard formules used, nevertheless, there are
always exceptions to the standsrd rule to bs
adapted to automatic formula control. 'These
exceptions can, within limits, be standardized or
classified.

Timers have been used to ime the washing
operations, but the timers are more or less fixed,
or inelastic, and do not permit very much adjust-
ability to vary the washing operations, and such
adjustability as has been provided involves ex-
pensive and complicated timers, which are not en-
tirely suitable to the conditions existing within
commerciel laundries, because conditions are con-
stantly changing within the same laundry, and
conditions in different laundries are not the
same. The personal element is always present.
Systems requiring sdjustable cams, or the sub-
stitution of one timer for another, are not only
too expensive to be practical, but are also not
flexible enough to conform to the conditions ex-
isting in laundries., None of them permits com-
plete flexibility, or permits the laundrymen mak-
ing his own formula to suit the conditions. All
of them disregard the personal element. .

An illustrative example of s washing process
for a white load, say of 200 pounds, is as fol-
lows: ,

After the load is placed in the washing ma-
chine, a valve of the washer is opened to permit
water to enter the washing machine, the valve
being closed afier the required amount of water
for thaet load has passed into the washer. The
load is then subjected to about a five. minute
breaking process, that is, a rinsing or soaking
process. Then, washing sode 1s added to the
water, or the water may be dumped by opening
an outlet valve and again closing it when the
water is drained out, and another valve or valves
opened to admit water and washing soda. After
a predetermined period, sey five minutes, the
dumping or drain valve is opened, and the ma-
chine emptied of the water and soda, and a valve
opened admitting water at about 150° P, or a
little warmer than luke-warm, and soap added to
produce suds, and the machine continues to oper-
ate for about ten minutes, then the dumping
valve is again opened, until the washing fluid has

2,055,081

drained out, and the water valve opened to admit
warm water and soap, and the machine oper-
ated for another ten minutes during this second
suds operation.

The weter is then drained out by opening the
drain valve, and the clothes subjected to another
sudsing operation with hotter water up to 200°,
end during this operation, a bleaching agent may
be added, The machine is then again drained,
end the clothes rinsed in hot water for about
flve mlnutes. The machine is again drained, and
then the clothes subjected to additional three,
four or five rinsing operations. The last rinsing
operation belng cold water. Also, bluing may
be added during one or more of the rinsing oper-
ations, and e sour added during the last rinse.
After each rinsing operation, the machine is
drained. The bluing is usually added with a
luke-warm water, or cold water rinse.

The above operation is merely illustrative, and
different classifications require different proces-
sgs, and also loads of different weight and degree
of soiling of the same classification require dif-
ferent processes.

The weshing machine may be of any of the
well known types including the usual drain valve
or valves, water intake valve, or valves, and
valves which control the flow of the soap, alkall,
end other agents used during the washing proc-
ess. The machine has provision for starting and
stopping, and for reversing to agitate and tumble
the clothes. It is usually in constant operation
however, except when the clothes are being
loaded, and removed from the machine. :

This invention comprises e timer mechenism
for controlling the opening and closing at timed
intervals, of the various valves, and other control
parts of & machine having a series of operations,
sald timer mechanism including a formula sheet
which can be made up by the attendant, and
when once made, can be used in the timer as a
control element thereof, as standard for all other
similer loads, or operations, and also, means by
which & blank formula sheet can be laid out by
the attendant, for loads or operations, that do
not come under & genersl classification, or means
for controlling the operations independently of
the timer, but with the timer in operation with a
blank formula sheet thereon, so that while the
load is being operated on, the blank formuls
sheet can be laid out to be used in the timer
when another similar load is to be treated, Thus,
the laundryman will accumulate standard for-
muls sheets which he can select and place in the
timer fo work on almost any classification, and
when an odd classification does come in, he can
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make the formula while the classification is be-

ing treated or operated on, and have that for-
muls for use in the future.

The invention comprises primarily, a formuls &%

sheet provided with means which coact with
other elements of the timer to automatically
control the opening and closing of the various
control valves, or the operation of other control
parts, of the washer at predetermined intervals,
and in eddition, menual means correlated with
the timer to operate the control parts or the
valves independently of the timer, and while the
timer is In operation, so that the position and ex-
tent of the control means of a blank formuls
sheet in the timer can be located, or laid out, the
blank sheets being interchangeable in-the timer
with the prepared formula sheets.

More specifically, the timer mechanism com-

prises opposing elements, and s third control

70

(1]



10

20

25

30

35

60

65

75

2,085,031

element consisting of a sheet having a plurality
of means, in most instances and preferably, a
plurality of rows of perforations, one of said op-
posing elements consisting of & plurality of mem-
bers, one member for each control valve or part
of the washer, the opposing elements being con-
nected respectively in branches of a power line
having instruments connected therein operable
by the power medium passing through said line,
there being one of such instruments for each of
said members, and there being & row of perfo-
rations for each of said members. . In most cases,
the full portion of the sheet between the perfo-
rations normally prevents the flow of an ener-
gizing medium from one of the opposing ele-
ments to the other, and hence, to the instruments
in the power line which operate, or control the
operation of, the valves, or control parts of the
washer, and the perforations permit the flow of
the power medium from one of the opposing
elements to the other, or from .the members or
branches of one opposing element {o the other
opposing element, whereby said instruments are
operated, and the corresponding control part or
parts, as a valve or valves operable or opened and
held operated or open as long are the perforations
are in register with the respective members, and
means for effecting relative movement of said
elements to bring said perforations and said op-
posing elements into registration at predeter-
mined intervals. As will be seen later, the full
portions may effect the flow of power, and the
slots or periorations prevent the flow of power.

Also, a feature of the invention is the control
of g fluid under pressure for operating the con-

"trol devices or valves of the washer or apparatus,

by electrically operated valves controlled by the
timer; and also by the manual means operable
independent of the timer. i

Also, more specifically, the timer includes
means including manually operated members,
one for each valve, or control part, of the washer,
and for each of the members of one of the op-
posing elements of the timer, for by-passing or
shunting the power medium around the interme-

diate element or formula sheet, so that the va-
vious control valves or parts can be operated

individually and independently of the timer.

Thus, with a blank formula sheet on the timer,
the attendant can operate the valves, or con-
trol parts, of the machine, while the timer is in
overation, and by marking on the blank sheet
on the timer, the position of the member as a
contact finger {4 of the timer when he operates
the corresponding manually operable member or
push button 103, and also by marking on the
sheet the position of the timer member when
he releases the corresponding manually operated
member 103, will locate the position and also
the size or length of the perforation to be cuf
in the sheet, thus, preparing a formula sheet for
repeating the same operations automatically m
the future. Or, as will be shown later, the po-
sition and extent of the perforations may be
automatically laid out while the attendant is
operating the washer valves, or parts, by means
of manuals correlated with the contact members
of the timer. . )

Preferably, the energy is an electric current,
and the opposing elements of the timer are re-
spectively, a terminal, and contacts in an elec-
tric circuit, there being usually a plurality of
contacts, one for each valve, or.control part, to
be operated, and the intermediate element or
sheet, is of paper, or other suitable insulating

3

material, and normally holds the contacts from
engaging the terminal, and the perforations per-
mit the contacts one by one to temporarily co-
act with the terminal, and close an electric cir-
cuit having an electro-responsive device therein
which controls the actuation or opening and
closing of one control part or valve of the washer,
there being one contact, one branch circuit, and
one electro~-responsive device for each valve, or
other control part, of the washer.

The relative movement of the elements of the
timer may be effected in any suitable manner,
and in the embodiment of my invention shown
in Figures 1 and 2, the terminal member is mov-
able and supports the formula sheet, and the
contact members are stationary, and also pref-:
erably, the relative movement is & rotary one,
and the terminal element is a disk, or turn-
table moving about an axis. The formula sheet
is also discoidal and fixed over the face of the
turntable.

In Figures 1, 2 and 3; !{ designates the ter-
minal element of the timer, which is preferably
a turntable, or is discoidal in general form and
mounted upon g rofatable spindle (2.

i3 designates generally, the contact element,
Figures 1, 2, 3 and 4, this having o plurality of
contacts 14 thereon suitably insulated from each -
other, and 18 designates e formula sheet which

is secured in any suitable manner on the face ©

of the disk, or turntable {i, as by a clamping
washer 17 mounted on the end of the spindle 12,
and clemped against the face of the formula
sheet 18, as by a nut {8. The contacts are in-
sulated from each other, owing to the fact that
their support 13 is of insulating material.

19 designates two of the valves of the washer,
although it will be understood that there may
be several valves, or control parts, including the
dump or drain valve, hot and cold water valves,
and in some instances, these valves may be for
different degrees of hot water, and valves, or their
equivalents, which control the flow of soap, al-
kali, and other agents used. Some of the con-

* trol parts are in some cases, belt shifters, or

start and stop devices which control the motor
means which actuates the movable parts of the
washer, or machine. It will be understood that
there is preferably, a contact member {4 for
each valve, and other confrol part, and that the
valves, or other control parts, may be of any
suitable form, size and construction.

The turntable is actuated by any timed move-
ment. It is here shown as actuated by an elec-

tric motor located within a suitable housing 22, 5

and a reduction gearing located in a housing 23
between the motor and the spindle 2. It will be
understood that an electric motor will run fairly
steady, and with the cwrrent adjusted, will run
practically as accurate as a clock movement, with-
out the use of a .clock movement. The motor
may be of any suitable type, as for example, an
adjustable synchronous induction disk motor.
In the embodiment of my invention shown in
Figure 2, the valves {9 of the washer are actuated
or opened by a fluid under pressure, as oil, and
are closed by springs, and the flow of motive fluid
to the valve operating means is controlled by
electro-responsive devices, as electro-magnets 24,

and the energization of, or the flow of the cur- 7

rent to the coils of these magnets controlied by
the formula sheet 6. The terminal element, or
turntable i1, as here shown (Figure 2) is connect-
ed by a wire 27 to a feed wire 35, the wire 27 be-
ing electrically connected to the spindle 12,
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through the housings 22, 23, or in any sultable

- manner, and each of the contact members {4 ig

10

15

-chamber,

connected by a wire 28 to a wire 30, which is con-
nected to one end of the coils of the corresponding
magnet 24, the other end of the colls being con-
hected by a wire 31, to a wire 32, which is con-
nected to an electric motor 33, the purpose of
which will be presently deseribed, and from the
motor through a wire 34 to the other feed line 28.

Each electro-magnet 26 is g, solenold, and the
core 28 thereof operates s valve 38 in & pipe Iine
87 for a hydraulic fluid or fiuid under pressure, the
valve §8 being normally. closed. When the sole-
noid 24 is energized, the valve 36 1s opened, per-
mitting the fluld under pressure to flow past the
open valve 36, through a pipe 38, to a pressure
as a cylinder 38 having an element

- therein, as a piston 41.
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"The piston 41, as shown, is stationary, and the
cylinder 88 movable and connected to g stem 42,
the inner end of whiéh is formed with & valve head
28, The cylinder 39 is actuated to open the valve

19 against the action of returning springs 49.

Thus, the springs act against the pressure and
brevent hammering of the valve when 1t closes.
The valve 19 is connected by suitable pipes 43,

44 to a supply of water, or any other agent used .

in the washing process, or the valve {9 may be
the drain valve of the washer, The fluid supply
bipe 87 is connected to the outlet end of a pump
45, the inlet end of which is connected by a pipe
The rotor
of the pump s actuated from the motor 23,
through suitable motion transmitting connec-
tions, designated generally 48. A return pipe and
header 40 for all cylinders 89 is provided. 'This
1s provided with s restricted portion 406 in order
to cause the pressure to build up in the eylinder

* 39 when the corresponding solenoid valve 86 is

opened. .

The provision or means on the formula sheet
for operating the contacts is preferably rows of
perforations 20, one row for each contact, the
perforations of each row being spaced apart, and
the full portions of the sheet normally holding
the contacts out of engagement with the ter-
minal i1, and the perforations permitting them
to engage through the berforations,
forations determine the timing and the extent of
time the corresponding valves,or control parts, are
operated, and the full portions between the per-
forations indicate the’ period of a particular op-
eration. In washing machines, this may be ten
minutes for a sudsing operation, or five minutes
for a rinsing operation, or five minutes for s
bluing operation ete. These time elements all
vary in different formulas, and the extent and
location of the perforations differ in different
formulas,

In operation, when s contact 14 comes in regis-
ter with one of the perforations 20 of the formula
sheet so that the contact is free to engage the
terminal member 1, obviously the current will
pass from the feed line 35, through the terminal
member (1, contact {4, wires 29 and 30, to the
corresponding solenoid 24, thus opening the valve

-86, and the current will pass from the solenoid,

through the wires §1, 32, through the motor 33
and wire 34, to the feed line 28, thus starting the
motor, the solenoid 24 opening the valve 36 3
little before the motor gets under way. Upon
the opening of the valve 3§ and the starting of
the motor, the pump 45 pumps the oil from the
supply 41, through pipe 48, pump 45, pipe 37,
through the now open valve 38, and pipe 88, to the

The per- .

corresponding cylinder 89 of the washer control
part or valve, opening the valve 26 against the
action of the returning springs 48, thus permitting
the fluid controlled by the washer valve, that is
operated, to flow Into the washer while the con-

- tact member 16 is in register with the perfora-

tion in the formuis sheet, or in the event, it is
the drain valve that is opened, the drain valve
will remain open as long as the contact is in
register with the perforation, Preferably, the
timer and all the parts operated thereby, with
the exception of the valves of the washer, which
are adjacent the washer, are located in g suit-
able cabinet 81, the timer mechanism including
the turntable {{, formula sheet, contact members
¢4 belng located in the upper portion of the

cabinet where they are accessible by opening g

door 62 in the top of the cabinet.

The solenoids and valves operated thereby, the
motor 83, pump 46, and the piping from the
pump fo the various valves 38, operated by the
solenolds, are located in the lower portion of the
cabinet, and accessible through a door 53. Thus,
the entire timer mechanism and associated parts

~ are a unitary structure which can be appled to

any washer by supplying the washer with valves
and control devices, which can be. mechanically
or automatically operated, and leading the pipes
38 from the cabinet to the operating means for
the washer valves, or control devices. ‘The
solenoids and valves operated thereby, and the
fluid pressure operated valves of the washer, are
one preferable means of operating the valves, or
other control parts, controlled by this timer, It
is obvious, that various other means may be
employed. : Co

As seen in Figures 7 and 8, the terminal ele-

ment 61 'corresponding to the terminal element

t{, and the formula sheet 62 may be stationary,
and the contacts 63, corresponding to the con-
tacts {4, may be movable relatively to the for-
mula sheet, these contacts being shown as car-
ried by an element or arm 65 having a spindie
68 which is actuateq by the motor in the housing
67 corresponding to the motor housing 23,

. through suitable reduction gearing located with-

in the casing 68.

In Figure 7, the terminal element 6! consists
of a plurality of conductor rings 70 Insulated
from each other, one ring for each washer valve,
or control part, and for each contact member 63,
and the contacts 63 are not insulated from each
other, When & contact §3 makes contact
through a perforation of the formula sheet 62,
with the underlying ring 79, the current passes
from the feed line 85, wire 21, housings §7, 88,
spindle 66, contact arm 65, the contact 83 in line
with a perforation, underlying ring 78, thence,
to the solenoid and bump motor, as in Figure 2.

Or, as seen in Figures 10, 11 and 12, both of the
opposing elements 71, 12 corresponding to the
elements {{ and 13, may be stationary, and the
formula sheet 73 movable relatively to both the
elements 74, 72, the formula sheet being shown
as mounted on a rotatable spindle 74 which is
actuated by a motor in housing 75 correspond-
ing to the motor housing 22. As the formule
sheet 73 is rotated by the motor, the perforations
of the rows are brought into alinement with the
contact members or fingers 7§ permitting the
fingers to engage the terminal element 71, Figure
12; The current then passes from feed wire 38,

- wire 21, post 78, terminal element or disk 71, con-

tact or finger 76 engaged therewlth, wires 28, 30,
to the corresponding solenoid, as In Figure 2.
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In any form of my invention, each formula
sheet is detachable and interchangeable with
other formuls sheets.

One of the features of this invention, and a
feature which is of great importance to the
laundryman, is means by which laundrymen can
lay out on a blank formula sheet, a new formula
to fit a new job, which blank formula sheet is
interchangeable in the timer with prepared
formula sheets. This means comprises a pro-
vision whereby various valves and control parts
of the washer can be operated individually and
independently of the timer while the timer is in
operation, and comprises means for permitting a
motive fluid to flow to the washer valve oper-
ating means, or other control parts, inde-
pendently of the timer, and manually operable
members - for controiling the flow of the motive
fluid. This means includes preferably by-passes
around the blank formula sheet.

In electrically operated machines, these by- .

" passes are shunt electric circuits cutting out the
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contacts 14, and the terminal member if, and
the manually operable members are switches in
the shunt circuits. ) :

{81 is illustrative of the switches, there being
one switch for each contact member i4, and eazh
control valve, or control part of the washer and
hence, for each solenoid 24. 'The switches are
shown as operated by manuals, as push buttons
103. One side of each switch 10§ is connected
to the wire 30 of the corresponding solenoid.
The other terminal of each switch is connected
by a wire i05 to the feed line 85. These switches
are. preferably mounted in the cabinet 3¢, with
the push buttons exposed in the top of the cabi-
net near the turntable {{. ObViously, when the
push button corresponding to any one contact
member {4 is depressed, the current will be
shunted around the formule sheet which in-
sulates the'opposing elements of the timer from
each other, so that the washer valve, or control
part, corresponding to the push button depresseg,
will be operated. For instames, depressing of the
push button {63 will close the switch {84, so
that the solenoid 24 will be operated, and hence,
the valve 36 opened and the motor 33 started,
permitting oil to flow to the cylinder 38 of the
corresponding valve 1§ of the washer.

Assume that a laundryman has nro formuls
sheet for a load in the washer, and wants $o pre-
pare one, it being understood that the laundry-
man, or the wash-room foreman, or some other
person, determines from the characier of the
load, the washing formula required, and that in
making the formula he has to exercise his judg-
ment and keep fairly close watch of the washing
operations. Therefore, in order to prepare a
formula for this new, or odd load, which formuls,
can be used in the future for similar loads, the
laundryman places a blank formula sheet in the
timer. Now for instance, suppose that the first
contact member controls a water valve for the
soaking or breaking operation. The operator
first makes a mark at the end of the contact
member {4 on the formuls sheet. He then de-
presses the button 103 corresponding to the ter-
minal {4, and holds it down until in his judg-
ment, there is a proper amount of water in the
washer. During this time, the turntable and
blank formula sheet have been turning. He then
makes another mark on the blank formula sheet,
at the end of the terminal {4. The distance be-
tween these two marks indicates the size, or
length, of the hole or slot, to be cut out in pre-

S

paring the formula sheet to hold open the valve
the same length of time in the future when the
same washing operation is being performed auto-
matically with the formula sheet now being pre-
pared. The breaking process then goes on as
long ds the laundryman desires, and then another
perforation is marked out in the same way for
operating another valve. This valve In the
washing operation is the dump valve of a wash-
ing machine. It will be understood that all
washing machines have a conventional dump
valve. In the same way, the positions and extent
of the perforations in the other rows for per-
forations are marked out from the corresponding
contact members i8. ‘Thus, at the end of the
washing operation controlled by depressing the
buttons 101, a complete formula sheet will be 1aid
out for future use, it being only necessary for the
laundryman to cut out slots between the marks
he has placed on the blank formula sheet. -

It will be understood that conditions in differ-
ent laundries vary, and a set of formula sheets
for one laundry would be undesirable in another
laundry, or & set of formulg sheets for one washer
would not be adaptable for another washer, due
to natural variations in the operation of the
washers. Also, there are other elements, such as
temperature of the water, character of the soap,

.and the chemicals ete., all of which must be taken

into consideration by the laundryman, and their
use subject fo the judgment of the laundryman.
Thus, any one laundryman can prepare formulas
that are standard to his particular conditions and
scheme of business. That is, the weights of the
loads etc., can be {0 a certain extent standard-
ized, and each laundry owner would standardize
his loads as near as possible to suit the conditions
in his laundry. Whenever an odd load comes in
requiring a new formula, the laundryman can
make a new formula sheet, dand have this for
future use, Eventually, the laundryman will ac-
cumuliate formulas which will fit nearly all the
conditions arising in his laundry but at the same
time, when it is necessary to wash an odd load
independently of the timer, he can do so by means
of the buttons 161, and can also, if he desires, pre-
pare a formula ‘sheet for the odd load for future
use. As will be hereinafter described, means may
be employed for automatically indicating the lo-
cation and length of the perforations on the blank
formula sheet while the attendant is holding
down the buttons §83.

Instead of utilizing an electric current as the
power, air may be used as seen in Figure 183,
wherein 122 is the element consisting of branches
or members, one for each valve, or control part,
to be operated, and {23 is a perforated formula
sheet element opposed to the branches, it having
a row of perforations, or slots for each of the
members or branches of the element 122. 'The
relative movement of the elements is effectec
preferably by moving the formula shéet as in
Figure 2. The branches of the element {22 are
pipes which communicate with a pipe {2i in
which suction is created by any suitable exhaust-
ing means. The full portions of the formula sheet
normally close the branches or passages of the
element 122, and are held against the branches
to close thein by the suction. When a perforation
comes In line with one of said passdages, obvi-
ously, the air will be drawn through that perfo-
ration and that passage, and cause the operating

means for the corresponding valve, or control

part, of the washer to be actuated. The valve,
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or control part operating means here {llustrated,
is as follows: , s

The formula sheet may be supported by & sup-
port 123 in the form of a wheel or spindle, or
formed open, or with holes {23% so as not to in-
terfere with the fiow of air through the perfora-

t24 is a cylinder similar to the cylinder 38, Fig~
ure 5, except that it is operated by alr pressure.
125 s a valve casing connected at one end to &

. bipe 120 connected to & source of compressed air.

t26, 127 are & normally closed intake valve, end

& normally open exhaust valve respectively., The

valves are connected by & stem {28 so that they
act as a unit, or as a two-way valve, and are
pressed to their normal position by a spring 128.
The casing is connected to the cylinder {24 by
& combined intake and exhaust pipe 130. The
valves may be operated, the intake to open posi-
tion, and the exhaust to closed position by suit-
able mechanisms, as by a spring {3{ acting on one
end of a rocker arm 132, the other end of which
acts on a stem 138 of thé exhaust valve 121, The
spring 131 is stronger than the spring {29.

The rocker arm 132 is normally held from ac-
tuation by the spring 181, by the action of the
vacuum created in the pipe §24, and each branch
§22, as follows: R

Each branch {22 is connected to a diaphragm
chamber {84 heving o diaphragm {35 therein
connected to a sliding rod 186 pivoted at 57 to
the rocker arm #32. While a full portion of the
formula sheet Is closing the end of any pipe.{22,
the alr will be exhausted from the vacuum side
of the diaphragm chamber {84, and thus hold the
rocker arm 132 from actuation by the spring 184,
and permit the spring 128 to hold the intake valve
126 closed, and the exhaust valve {27 open. When
however, a perforation or slot of the formuls
sheet {23 registers with one of the pipes (22 of
the timer, the vacuum in the corresponding dig-

s

- phragm chamber will be broken, the spring {81

free to react and close the exhaust valve 27 and
open the Intake (26, thus permitting air to flow
irom the pipe 120, through the valve casing #25,
pbipe 1388, to the cylinder 124, and operaste the
washer valve, or control part. The air passes
through holes 128> in the support or turn-table
{26= and thence through the perforation in the
formula sheet and the corresponding pipe 122 in
register with that perforation. The vacuum in
the diaphragm chamber will be broken because
the pipe {22 is of greater capacity than the pipe
{18 connecting the pipe 122 to the vacuum pipe
or chamber {2{. Thus, the alr can not flow
through the pipe 118 as fast as it comes through
the pipe 122 and some of the air enters the dia-
phragm chamber (38 to break the vacuum there-
in.. When the perforation of the formula sheet
passes out of register with the pipe or member
122, the vacuum will be restored in the diaphragm
chamber 84, causing the rocker arm {32 to be
restored against the action of the spring 181, and
the spring 129 is free to react to close the Intake
valve 126 and open the exhaust §27. Hence, the
air can exhaust from the cylinder (124, through
the pipe 130, valve casing 125, out through port
{88, It will be understood that there is a pipe
122, valve casing {26, and row of perforations in
the formula sheet for each washer valve, or con-
trol part.

In order that the laundryman may lay out a
blank formula sheet, normally closed, spring
pressed valves 148 are provided to open branch
pipes 14§ connected in each of the branches §22,

2,085,081

These are opened by manuals, as push buttons

{42 correlated or pelred with the pipes or mem- -

bers 122, There is one velve {48, one push but-
ton {42 for each washer valve, or contro! 124,
The valves 140 thus open by-passes around, the
blank record sheet, which by-passes are normail-
ly closed by the valve 148, The formula sheet
can be laid out on & blank sheet in & manner
similar to thet described in connection with the
switches 18{, and push buttons (08, Figure 2.

In Figure 15, ancther embodiment of my in-
vention is shown, in which the formuls sheet {6}
acts to mechanically operate  controls which
cause & metive fluld, as compressed air, to op-
erate the control parts, as valves of the ma=
chine, '

{62 1s o cerrier or element, preferably s turn-
table operated by a synchronous motor or timed
movement, &s in Figure 2. {53 sare contact
members corresponding to the members 4, Fig-
ure 2, one for each control part of the machine,
these having hubs rotatably mounted on g hol-
low element or pipe 164, and arms 166 provided
with followers or rollers i858 movable over the
formula sheet, and into the perforations therein
as the sheet advances end the perforations or
slots.register therewith, The hub of each mem-

ber (68 has & port {67 connected by & pipe 188 to

means which control the flow of motive fluid to
the diaphragm chamber {74, operating mesns

10

15

20

28

30

for the companion valve or control part. The
carrier or pipe {64 is formed with & port 166, one

for each member (68, The ports (87 and 60
are normally out of alinement when the follow-
ers {66 are riding on the full portions of the
formule sheet betweenn the perforations. When
the follower {68 drops into a perforation, the
port {867 of the corresponding member {83 moves

_into alinement with the companion port (6! of

the pipe or carrier 164,

This pipe or carrier 184 is connected to & suig-
able supply of motive fluid, ss compressed air.
Hence, when the ports {87, 18§, come into aline-
ment, the alr passes out through the pipe 158 to
the operating means for the companion washer
valve 168, or other-control part, as long as the
follower (86 is riding on the disk carrler 152
through & perforation or slot in the formule

- sheet. The arms 188 are urged sgainst the for-

muls sheet and into the perforations by springs

. 188, one spring for each arm.

The carrier (64 is also formed with & duct
164 extending lengthwise thereof, and with ports
166 and {68 opening into the opposite ends of
each duct, The hub of each member 188 is also
formed with a port 167 normally alined with the
port. 168. 'The port (87 in the member (53 is
normally alined with the port 166, Owing to the
duct 184, and the ports 168, 166 and 187, the air
is normally free to exhaust from the pipes 158,
and when the roller or follower {88 moves into a
slot or perforation of the formuls sheet, the port
{87 moves out of alinement with the port 166
and hence, the duct 164 is closed against the
outlet of air, Also, the port {87 moves out of
alinement with the port {88, and into alinement

with the port 18/, For convenience, in forming .

the carrier member (84 with the duct §64, this
pipe 164 is made up of inner and outer conduits
or plpes X Y, as shown in Figure 16, Air is sup-
;‘)l{ged to the carrier 184 through the supply pipe

64e, - : '

The operating means for the washer valve, or
other control part, as here illustrated, comprises
a valve casing {74, one for each washer valve, or
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other control part, a normsally closed, spring
pressed intake valve (712, and a normally open

- exhaust valve {13 in each casing, these being

10

15

connected together by & stem, so that they aetb
as & unit, or as a two-way valve, a diaphragm~
chamber {74 having a diaphragm 75 therein,
the pressure side of which is connected to one.of
the ploes {68, and motion transmitting means
between the diaphragm and the valves 172, (13,
The intake end of the casing {71 is connected to
& supply pipe {18 for a motive fluid, as com-
pressed alr, and the casing is connected by =z
combined intake and exhaust pipe 177 to the
cylinder (68 of the comphnion washer valve, or
conirol part mechanism, the mechanism being

 practically the same ag in Figure 2. The motion

20

25

of the diaphragm Is transmitted through 2
sliding stem 178 to one end of & rocker arm
(€l, the other end of which thrusts against
the stem of the exhaust valve {78, When g fol-
lower or member (80 enters & perforation of the
formulg, sheet, the port (87 alines with the port
§8f, so that air flows from the carrier or pipe
§64, through said slined ports, and the cor-
responding pipe (88, to the diaphragm chamber
operating the diaphragm therein to close the
corresponding exhaust valve 173, and open the

. intake valve {72, so that motive fluid, or alr will

30

flow {rom the pipe §7§, through the valve casing
17!, and pipe 177, to the companion cylinder
iB68, and operate the valve, or other control part.

"~ The valves in the casing {7{ are in effect relay
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valves, and may be omitted by connecting the
pipes {188 directly to the cylinders {88. .
When the follower 186 rides out of the slot, or
perforation of the formula sheet, the air will ex-
haust from the diaphragm chamber, back
through the pipe (68, through the duct 184, and
out through the alined ports {66 and 167, per-
mitting the valves {72 and {78 to return under
the influence of their common spring, to thelr
normal positions, so that the air from the cor-

-responding cylinder (6§ is free to exhaust hack

through the pipe 177, valve casing 71, and out
through the exhaust port {8f, controlled by the
valve 178, and also permitting the washer valve,
or other control part, to return to its normal or
closed position under the influence of the return-
ing springs connected to the cylinder 169, these
being similar to the springs 48, Figure 2. Each
pipe 168 has s valve casing {92 therein, and this
valve and its purpose will now be described. -
In order to make a formula sheet from a blank
sheet, there is a cut-out passage, or by-pass for
each termingal or contact member 53, and each
valve, or other control part of the machine being
operated, and the valve casings {92 form part of
these  by-passes. In addition, these by-passes
inciude a header 200 connected to a suitable
source of supply of motive fluid, it being here
shown as connected to the feed pipe of the hollow
carrier 154, 20! are branches leading from the
header to the casings 192 respectively. Each
of the casings 192 has a normally closed, spring
pressed intake valve head 202, and a normally
open exhaust valve 203, these being connected by
g stem, so that they act as & fwo-way valve, or
as a unit., The section 1582 of the pipe {58, which
section leads from the companion member {83,
opens into the casing 192 adjacent the exhaust
valve, and the other section 158" of the pipe 158,
which leads to the diaphragm chamber 174, leads
from the valve casing (92 between the valves 202,
203. The valves 202 and 203 are operated by
suitable manusals, as push buttons 204, which

7

thrust against the stem of the exhaust valve 203.
It will be understood that there is one valve

casing 192, and one push button for each washer

control part, and each member (53,
Normally, when & prepared formula sheet is

“on the timer, the air passing through the pipes {58

from the carrier {64, passes Into the valve casing
192, through pipe 1682, and out through pipe
(685, to the diaphragm chamber, and also, the
air exhausts from the dlaphragm chamber in the
reverse order. When however, & blank formula
sheet i3 to be lald out, the selected button 204 is
depressed, and the air passes from the header 286,
through the corresponding branch pipe 201, into
the valve casing 182, past the now open intake
valve 202, and out through the pipe section {58
to the diaphragm chamber §74 to operate the
valves of the relay valve casing (7{, and the ex-

. haust port 2028 being closed, the air can not pass

out through the pipe 88>, When the button 204
is released, obviously, the air will exhaust from
the diaphragm chamber back through the pipe
§68v, valve casing 192, pipe 1582, and out through
the ports {67, 165, duct (64, and ports 166, 167.

By indicating on the blank sheet the position
of the follower {56 of the contact member {53
corresponding to the push button 208 depressed
when the push button is depressed, and when re-
ieased, the length of the slot to be cut in the pre-
pared formulg sheef is determined. )

Reference has been previously made herein to
means for automatically marking the length of
the slot or perforation while a push button is
being held depressed. This automatic marking
means will now be described. This primarily in-
volves the bringing of s marker into play when
the push button or equivalent manual is operated.
~ In Figure 17, one form of marker is shown in
connection with the form of the invention shown
in Figure 2, In Figure 17, the same reference
numerals are used insofar as applicable, as in
Figure 2.

The marking is controlled by the manuals or
push buttons 1082, that is, the depression of any

.one push button {08 causes the corresponding

marker to operate, and the release of the push
button causes the marker to cease to act. The
push buttons and their switches, it will be under-
stood, have ordinary means to return them when
released, to normal position. Preferably, the
contact members {4 gre used as markers or styli,
rather than employ connections between the push
buttons and additional pencils or markers. The
contact members {4 are utilized to act as markers
by cutting them into a high tension circuit. to
cause them to perforate a line or slit in the blank
formulsa sheet when the corresponding push but-
tons are. depressed. These slots or perforations
so indicated, can afterwards be cut out the proper
width and the length of the perforated line or slit.
With a prepared formula sheet in the timer, the
operation is for the most part as in Flgure 2,
that is, the current passes from the feed wire 35,
through wire 27, housings 22, 23, spindle {2,
turntable {{, any contact {4 in a perforation, wire
29, to o change over switch 2{{ which normally
engages with a contact 212, thence through wire
2{3, leading to the corresponding magnet 24,

. When & blank formula sheet is in the timer,
and the attendant performs the washing opera-
tlon in accordance with his own judgment by
operating the push buttons 103, he first shifts the
change over switches 2(1 into engagement with
terminals 214, or in the position shown in Figure
21, There is one change over switch for each
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contaect member (4, and each solenold 28 or .

washer valve (8, or control part. Al of the
change over switches are operated by a member
or cross head 2i§ common to all of them.

With the change over switches 211{ in the po-
sition shown in Figure 17, in contact with the
terminals 214, the current will pass, upon de-
pression of a push button 103, from one side of
the feed line, say from wire 86, through wire
168, through switch (84, wire 30, solenoid 24,
wires 3i, 32 to motor 33, wire 34, to the other
feed wire 28. The primary winding 26 of an
Induction step-up transformer T is.connected
in the feed line between the feed wire 88 and the
feed wire 28. The secondary circuit of the
transformer is as follows, from secondary coil
217, to feed wire 85, and at its other end, by a
wire 218, to a switch member 2{8 paired with
each switch 184, and operated by the same push
button. When the switch member is closed, the
current passes therethrough to wire 221, through
change over switch 2{f, wire 29, to the corre-
lated contact {4, thence the current jumps
through the blank formule sheet to turntable 11,
through wire 27, and back to feed wire 88, The
secondary high voltage circuit may be completed
in any other suitable manner.

The transformer produces & high tension cur-
rent sufficient to cause the current to jump from
the contact {4, through the blank formulas sheet
to the terminal element, or turntable {4, then
back to the feed line 88, through spindle (2,
Housings 23, 22, and wire 27. .

The jumping of the current at the end of the
contact member (4 cuts or marks on the blank
formula sheet, & line or slit which Indicates the
length of the slot or perforation to be cut out
to complete & prepared formuls sheet for future
use. Before the marked blank formula sheet is
removed irom the timer, or before a prepared

formula sheet is placed in the timer, the change’

over switch 21f should be reversed, or reset, so
that they are In contact with the terminals 212.

In Pigure 18, & timer is shown as connected to
operating means for the washer valves where
the timer only is located in the cabinet, one form
of conventional laundry washer being shown,
and but two valves being shown.

230 designates the washer, and 281 the timer
cabinet.

The valves are of the construction shown in
Figure 5, but are operated by air pressure.

The flow of air is controlled by valves in g
casing 232 mounted on each cylinder 238 corre-

sponding to cylinder 88 (Figure 5) of each wash-.

er valve.

This valve casing 232 contains a two-way valve
of any sultable construction, that here shown
consisting of valve heads 238, 235 connected by a
stem so that they act as a unit. The valve head
238 is a normally closed, spring pressed intake
valve, and the head 285 a normally open exhaust
valve. They are operated by electro-magnets
236 having an armature 237 connected to the
stem of the exhaust valve head. The energiza-
tion of the magnets is controlled by the timer
located in the cabinet 281, through wires 238
leading from the cabinet to the magnets through
conduits 239. The intake end of the valve cas-
ing 232 is connected to a source of supply of
motive fluid, as air, through a pipe 2§{, and the
casing 232 is connected to the cylinder 233,
through a combined intake and exhaust pipe 242,
The pipes 289, 24! having enough flexibility to
yleld during the movement of the cylinder 233.

2,056,081

In operation, when the timer m the cabinet
281 closes the circuit to the magnet 236 of any

_ valve, that magnet is energized, its armature at-

tracted and shifted, thus closing the exhsaust
valve 285, and opening the valve 234, so that air 5
passes from the pipe 241, through the valve cas-
ing 232, pipe 242, to the cylinder, and slides the
cylinder relative to its stationary piston agalnst
the action of returning springs 248, correspond-
ing to springs 49, Figure 5. When the circuit 10
is broken by the timer, the spring acting on the
valve head 234 reacts and returns the armature
to its starting position closing the intake valve
234, and opening the exhaust valve 235, so that
the alr exhausts from the cylinder 283, through 135
pipe 242, casing 232, and exhaust port 244. The
timer is of the construction shown in Figure 2.
All mechanism, except the timer and correlated
manuals or push buttons 108, is located on the
washer. 20

In Figure 20, all the mechanism shown in
Flgure 2, except the washer valve, or contrel
part, operating mechanisms, that is, the cylinder
8¢ and associated parts, are located in the cab-
Inet. A washer 281 of the type shown in Figure 25
18 is shown, and & cabinet 262 of the type shown
in Figure 1. The reference numbers used in
Figures 1 and 2 designate corresponding parts in
Figure 20. .

Various modifications of the formula sheet 30
can be made without departing from the spirit
of this invention.

In Figure 22, means is shown for operating
the valves, or other control parts of the washer
by operating members located adjacent or 356
mounted on the washer, and also cohnections by
which the location and extent of the perfora-
tlons are indicated while the washer is being
operated, or in other words, & graph made on
the blank formula sheet of the operation of the 40
control parts mounted on the washer. Insofar as
applicable, the same reference numerals are used
in Figure 34, as in Figures 2 and 17,

The control parts of the washer are operated
independenily of the timer by manuels asso- 45
ciated with the washer, and each manual is shown
as operating a valve 27{ located in a by-pass 278
around the valve {8 of the washer. Each valve
271 is normally closed, and is operated by &
manual, here shown as a lever 214 connected to gg
the stem 275 of the movable member of the valve
271, the movable member being normally held in
its closed position by suitable means, as & spring
27€. Obviously, when any lever 274 is pulled out-
wardly, the corresponding valve 27§ will be
opened, and the fluid will flow into the washer
around the corresponding timer controlled valve
i8.

With this construction, the laundryman msy
watch the operation of the washer and operate 60
the various control parts by means of the levers
274 in accordance with his judgment, and can
signal an attendant at the timer to mark on the
blank formula sheet in the timer, the beginning
and end of the operations, as the formula sheet 09
passes the particular contact member (4. Or,
assuming the push buttons 183 and the parts op-
erated thereby are omitted, the laundryman can
stand at the timer, and make the markings and 70
call, or signal to the attendant what handle 2148
to operate and when to operate it, and release it.
However, means s preferably provided for meak-
ing a graph of the operation on the blank for-

(=3
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‘muls, sheet in the timer when each handle 274 75



&

i0

1B

20

25

30

2,055,031

is operated, and this means is substantially the
same as shown in Figure 17.

In operation, the operator places 8 blank rec-
ord sheet on the turntable f#i, and upon the
operation of any handle 274 operates a companion
control part or valve 274. A switch 277 is closed
in & high tension line having & transformer T
therein, the secondary winding of which is con-
nected in circuit with the contacts (4. When
the switch 277 is closed, the current passes from
the feed wire 28, through & wire 218, primary
winding 2(6 of the iransfiormer T, to the other
feed wire 8B, and from the secondary winding
247 of the transformer, through wive 281, switch
271, wire 262, to the termingal 214 of the reversing
switch 21{, thence through the moveble switch
member 2010, through wire 29, to the correspond-
ing contact 14, where the current jumps through
the blank formula sheet to the terminal mem-
ber {{, thence, back through the turmtable and
housings of the motoér and reduction gearing and
return wire, to the other feed wire 85 which is
connected by wire 283 to the other end of the
secondary winding.. The wiring is imuareferisl,
i being merely necessary to cub in the trans-
former, and any form of wiring mey be used to
dg so. :

In the form shown in Figure 22, the push but-
tons (83 and their companion swiiches and wir-
ing is the same as in Pigure 2, s0 that the operator

. can operate the washer valve 19, as in Figure 2.
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Hence, the remote controls for the control paris
of the machine are located adjacent the timer,
and remote controls for the formule marking
mechanism of the timer are located adjacent the
washer. Obviously, the remote control assc-
clated with the timer including the buitons 183
mey 2lso having a wiring and swiiches similar

$o that shown in Figure 17, so that the laundry-

man can control the washer from the timer, but
independently of the timer, and make 2 graph of
the formula at the same time, or can operate the
washer by means of the handles 2714, and make a
graph of the formula on the blank formula sheet
in the timer, the handles 214 being remote con-
trols for the graph mechanism, and located adje-
cent the washer. When the handles 274 are used,

and it is desired to make & graph of the formula -

used, the switch 275 must be closed, and the re-
versing switch 21§ shifted intc the position shown
in Figures 21 or 34, and afier the load is washed,
and the graph made, the swilch 279 must be
opened, and the reversing switch 2{{ shifted back
so that it engages the contacts 22,

In any form of this invention, the operation of
the washer is controlled by & formula sheet form-
ing part of the timer, and readily interchange-
able with other formula sheets, and & formula to
suit any new condition can be prepared by insert-
ing 2 blank formula sheet in the timer, and lay-
ing out the perforations or other means on the
blank formula sheet while operating the control

paris manually through members correlated with.

the timer mechanism. The formula sheet is
usually paper, but may be of any suitable mate-
rial.

The general operation is as follows:

A suitable switch 280 is closed in the feed cir-
cuit, and the formuls sheet selected and placed

- ng-on the timer., The timer will control the opera-

7%

‘tions of the washer valves, or control parts, to
carry out the predetermined operations of the
formula sheet.

In the event there is no formula sheet prepared
for an odd or exceptional load of laundry, the

S

laundryman can prepare such a formula sheet
for future use by operating the push buttons 103,
or the valves 271 while watching the operation of
the washer and exercising his judgment as &

“laundryman.

The employee, who weighs and sorts the batches
of laundry, has sufficient knowledge to determine
the formula that should be used for the weight
and the class of the load, and either selects the
formula sheet a{ thet time placing it with the
load, or indicates the formuls sheet to be used,
and when the load reaches the wash-room, the
washmen places the formula sheet in the timer,
and starts the washing operation. -When the
formula is to be made on & blank sheet, the
wash-room man operates the washer and control
part valves by means of the remote controls 183,
during the washing operations while making 2
formula for future use, and can with the form
shown in Figure 17, make g graph of the formula
on the biank sheet in the timer. Or, in the form
shown in Figure 22, he may operate the washer
controls directly making & blank formule sheet,
either by calling or signalling the operations to
an attendant at the timer, so that the attendant
can make the graph on the blank sheet in the
timer, or he can cut in the marker mechanism
so thet the graph is made automatically, and
the graph making mechgnism controiled by re-
mote controls adiacent the washer.

Although I have shown & timer embodying 2
formulz, sheet with perforations, nevertheless
it is obvious that various changes may be made
in the formula sheet, and the means for con-
trolling the operation of the valves, and other
parts, and also, means, other than periorations,
may be used without departing from the spirit
of this invention, an essential feature of which
is interchangeable formula sheets for controlling
the operation of the controlling members of an
apparatus having a series of operations.

Although I have illustrated my timer as ap-
plied to laundry washers, obviously it is equally
useful in timing the operations in any other sif-
uation requiring & series of timed operations.

What I claim is:

3, In a work cycle timer for controlling 2 series
of operations of an apparatus, the combinstion
with & support, the support having means for
providing contacts for cooperating with a series
of contact fingers, said contact fingers connected
respectively in branch electric circuits and when
engaged with the contact means of the support
closing the respective branch circuits, and means
for efiecting relative feeding movement of the
suport and the fingers; of shunt circuits con-
nected in the feed and branch circuits around said
contacts, each shunt circuit having a normally
open manually operable switch therein, there
being one shunt circuit for each contact finger.

2. A work cycle timer for controlling the op-
eration of the control parts of an apparatus hav-
ing a series of operations, said timer including in
combination, a series of members, one for each
of said parts for effecting the operation of the

control parts, and a member common to all the

former members coacting therewith, means as-
sociated with the common member for holding
the series of members from coaction with the
common member and having means thereon for
enabling the series of members to coact with the
common member at predetermined intervals,
means for effecting relative movement of the
common. member and the series of members, and

- means correlated with the series of members, one
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for each, for operating sald control parts indi-
vidually and independently of the timer, when
the:timer is in operation. .

3} A work cycle timer for controlling the op-
erations of the control parts of an apparatus
having a serles of operations, sald timer having
means for movably supporting a blank formuls
sheet, a series of contact fingers engaging said
sheet, one finger for each operation of the series
and manually operable means for operating said
control parts individually and independently of
the timer while the supporting means and sheet
thereon 1Is being moved, and thereby locating on
the blank sheet the position and the extent of the
relative movement of the fingers and the blank
supporting means during the operation .of the
timer. -

4. A work cycle timer for controlling the opera-
tion of the control parts of an apparatus having
& series of operations, said timer having a termi-
nal element, a contact element adjacent said
first element having a plurality of contact fingers
connected in branch electric circuits, each branch
circuit having an electro-responsive device there-
in for operating the control parts respectively,

* an intermediate element consisting of a sheet in-
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terposed between the terminal and the contact
fingers and engaging the latter, means for effect-
ing relative movement of the sheet and contact
fingers, additional branch circuits connected to
the electro-responsive devices independently of
the contact fingers, a manually operable, nor-
mally-open switch in each additional branch cir-
cuit, operating means for the switch, a trans-
former for producing & high tension current,
branches connecting the transformer to each of
the contact fingers, a switch operated by each
of the operating means for the switch in each
additional circuit for closing the transformer cir-
cuit and thereby causing s high tension circuit
to jump from the contact fingers through the
blank sheet to the terminal element and thereby
mark the locations and extent of the perforations
to make a complete formula sheet,.

5. In a work cycle timer for controlling s serles

2,055,081

of operations of an apparatus, the combination
with a support, a series of contact fingers, the
support having electric contact means for co-
operating with the series of contact fingers, a
feed circult in which the contact means is con-
nected, said contact fingers being connected re-
spectively in branch electric circuits and when
engaged with the contact means of the support
closing the respective branch circuits and means
for effecting relative feeding movement of the
support and the fingers; of pressure operated
devices associated with the apparatus and con-
duits for a pressure medium connected to g source
of supply and to sald pressure operated devices,
valves for controlling the conduits leading to said
devices, one valve for each conduit, and electro-
responsive devices for operating sald valves re-
spectively, sald electro-responsive devices being
connected respectively in the branch circuits.

6. In a work cycle timer for controlling a series
of operations of an apparatus, the combination
with a support, a series of contact fingers, the
support having electric contact means for co-
operating with the series of contact fingers, a
feed circuit in which the contact means is con-
nected, sald contact fingers being connected re-
spectively in branch electric circuits and when
engaged with the contact means of the support
closing the respective branch circuits and means
for effective relative feeding movement of the
support and the fingers; of pressure operated
devices associated with the apparatus and con-
duits for a pressure medium connected to & source
of supply and to said pressure operated devices,
valves for controlling the conduits leading to sald
devices, one valve for each conduit, electro-re-
sponsive devices for operating said valves respec-
tively, said electro-responslve devices being con-
nected respectively in the branch circuits, and
shunt circuits connected in the feed and branch
circuits around said coniacts, each shunt circuit
having a normally open, manually operable switch
therein,

WALTER B. HUTCHINGS.
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