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1

In hospital sterilizers, operating requirements
vary with the character of the material being
sterilized. Metallic articles, such as surgical in-
struments require merely a definite sterilizing
time. After sterilizing the instruments the steri-
lizer need only be exhausted as rapidly as possible
so that the operator can remove the sterilized in-
struments. In the case of bandages or other
cloth material, the sterilizing cycle is preferably
followed by a fast exhaust to remove the steam
and then a subsequent drying operation to re-
move any residual moisture in the fabric. In the
case of solutions,.the sterilizing cycle should be
followed by a slow exhaust to prevent evaporation
or boiling of the solution. It is also desirable
that the sterilizer be subject to the control of the
operator at all times so that special requirements
may be met. This invention is intended to pro-
vide an automatic control meeting the various
requirements of the materials to be sterilized.
The control actuates a manually operable multi-
port valve so that the operation of the sterilizer
can always be manually controlled. Further ob-
jects and advantages appear in the specification
and claims.

In the drawings, Fig. 1 is a side elevation, part-
ly broken away, of the sterilizer; Fig. 2 is a sec-
tional elevation on line 22 of Fig. 3 of the valve
controlling the sterilizing, exhausting and dry-
ing operations; Fig. 3 is a front view partly broken
away of thewvalve; Fig. 4 is 4 plan view of the valve
disc in the “off” position; Fig. 5 is a section on line
5—5 of Fig. 4; Fig. 6 is a plan view of the valve
disc in the “sterilize” position; Fig. 7 is a section
on line T—T of Fig. 6; Fig. 8§ is a plan view of the
valve disc in the “slow exhaust” position; Fig. 9
is a section on line 9—9 of Fig. 8; Fig. 10 is o, plan
view of the valve disc in the “fast exhaust” posi-
tion; Fig. 11 is a section on line {1—11{ of Fig. 10;
Fig. 12 is a plan view of the valve disc in the
“dry” position; Fig. 13 is a section on line {3—I3
of PFig. 12; Fig. 14 is a top plan view of the con-
trol for the sterilizer; Fig. 15 is a front view of
the control panel; Fig. 16 is a perspective view of
the valve and the associated manual and motor
drive therefor; Fig. 17 is a perspective of the
timer; Fig. 17a is a perspective of the selector
switch in the manual position; Fig. 17b is a view
of the selector switch in the fabric position; Fig.
17¢ is a view of the selector switch in the “uten-
sil” position; Fig. 17d is a view of the selector
switch in the solution position; Fig. 18 is a control
diagram, Pig. 19 is a perspective of an automatic
reset timer for use in the Fig. 18 control diagram;
Fig. 20 is a control diagram in which a pressure
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control responsive to the steam pressure in the
sterilizing chamber terminates the sterilizing cycle
in either the “fast” exhaust (utensil) or “slow”
exhaust (solution) position. Fig. 21 is a perspec-
tive of the timer for the Fig, 20 control; Fig. 22
is a perspective of the cam operated contacts on
the valve shaft; Figs. 23a, 23b, 23¢, and 23d are
perspectives of the selector switeh for the Fig. 20
control; Tig. 24 is a control diagram for a fully
automatic control in other respects similar to the
Fig. 20 control; Fig. 25 is a perspective of the
timer for the Fig. 24 control; Fig. 26 is a per-
spective of the cam operated contacts on the valve
shaf{; Fig. 27 is a control diagram for a sterilizer
having a single exhaust position; Fig. 28 is a per-
spective of the valve and the associated drive
therefor, and Fig. 29 is g perspective of 2 manual
reset timer.

Referring to the drawings, { indicates the
sterilizer chamber; 2 indicates the door through
which the chamber is loaded and unloaded; 3 in-
dicates a steam jacket around the sterilizer cham-
ber, and 4 indicates the steam line through which
the jacket is continuously supplied with steam
under the control of a shut-off valve 5. In the
lower part of the sterilizing chamber is a drain
line 6 leading to a steam trap 7. In this drain
line is a thermostatic bulb 8 which is associated
with a bellows 8 controlling a switch {8 which is
closed only after the temperature in the drain
line reaches the desired sterilizing temperature.
The thermostatic bulb 8 is, in effect, used to pre-
vent the starting of the sterilizing cycle until
after the temperature has reached the desired
value.

The sterilizing chamber is controlled by g valve
{{ conveniently mounted on top of the jacket.
The valve has a casing (2 provided at its lower
end with a fitting {3 threaded info a complemen-
tary fitting 14 on the jacket. As shown more
clearly in Pig, 3, the casing is divided into a cham-
ber 15 which is at all times connected to the
steam jacket through the fitting 13, a chamber
(& which is at all times connected to the steri-
lizing chamber | through a fitting {1 connected
to a line {8, and an exhaust chamber I9 at all -
times connected to an injector nozzle 20 and a
Venturi ejector fitting 2i. A sidewall of the cas~
ing {2 has a valve seat 22 provided with a port
23 leading to the chamber 16, a port 24 leading to
the chamber 15, a port 25 leading to the exhaust
chamber 19, and a port 26 outside the machined
surface of the valve seat 22 leading to the ejec-
tor nozzle 21. The valve seat is enclosed by a
bonnet 27 suitably bolted to the casing and hav-
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ing a stuffing box 28 for a shaft 28 for rotating a
valve dise 36. The driving connection to the valve
dise is effected through arms 3! fixed to the in-
ner end of the shaft 29 and pins 32 and 33 fixed
to the valve disc. Pin 32 is solid and is dia-
metrically opposite the pin 33 which has a re-
stricted bore 34. The wvalve disc 30 is biased
against the valve seat 22 by a spring 35 diagram-
matically indicated: around the shaft 29.

As shown more clearly, Figs. 4-13, inclusive,
the valve disc 30 has five equally spaced ports
corresponding to the number of positions the
valve dise occupies. In the “off” position of the
valve dise shown in Figs. 4 and 5, a port 36 ex-
tending through the valve disc registers with the
port 23 in the chamber {6 which leads through
the fitting 17 and the line 18 to the sterlizing
chamber {. In this position a port 37 in the
valve disc which carries the hollow pin 33 regis-
ters with the port 25 connected to the exhaust
chamber 19. - In the “off” position the sterlizing
chamber { is accordingly vented to the atmos-
phere. In the “off” position, the port 24 leading
from the jacket chamber {5 is blocked so that
the steam within the jacket is shut off.

In the “sterlize” position - of the valve disc
shown in Flgs 6 and 7, a way 38 in the valve disc
connects the ports 23 and 24. In this position
steam from the jacket flows in the direction of
arrow 39-into the port 24 through the way 38
and out through the port 28 in the direction of
‘the arrow 49. This admits the sterilizing stéam
to the chamber I. Also in the “sterilize” posi-
tion a port 41 through the valve disc registers
with the port 25 leading to the exhaust chamber
9. The port 41 merely vents the bonnet 27 to
the atmosphere.

-In the “slow exhaust” position of the valve
dise shown in Figs. 8 and 9 the port 24 is shut
off. 'This cuts off the flow of steam from the
jacket. The port 23 leading from the sterilizing
chamber is connected through the port 31 dnd
‘the restricted passageway 34 to the valve bonnet
27. This permits a flow of steam from the steri-
lizing chamber { to the valve bonnet 27. The
steam in the valve bonnet flows either’ through
the passageway 26 or through a port 42 which
registers with the port 25 leading t0 the exhaust
chamber {9. The passageway 24 is sufficiently
restricted so that the exhaust of steam from the
sterilizing chamber i takes a sufficient length of
time so that boiling or bubbling of sterilized solu-
tions is prevented.

In the “fast exhaust” position shown in Figs.
10 and 11 the port 24 is closed, the port 23 is con-
nected through the port #1 to the valve bonnet
-27 and the exhaust chamber port 25 is connected
to the valve bonnet through the port 36. The
ports 36 and &1 are of such size that the steam
from the sterilizing chamber is quickly ex-
hausted. The fast exhaust will ordinarily be
completed in less than two minutes. The fast
exhaust is desirable for solid materials such as
bandages and ufensils.

- In the “dry” position of the valve shown in &

Figs. 12 and 13 the port 23 leading from the
sterilizing chamber 1 is connected through the
-port 42 to the valve bonnet 27. The port 24 lead-
ing . from the jacket is connected through -the
way 88 to the port 25 leading to the injector
nozzle-20. -High pressure steam from the jacket
accordingly flows into the vent port 25 and out
through the nozzle 286 in the direction indicated
by -the arrows 83. As is more clearly shown in
Fig. 2, the discharge of high pressure steam
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‘rotation of the valve disc.

“the ‘various positions.

‘the resetting ‘or noén-resetting type.
resetting - timer illustrated in Fig. 17" comprises

‘which “ate fixéd cams 6,

4
through the nozzle 20 has a Venturi action
which produces a suction in the passageway 26.
Since in this position the passageway 26 is con-
nected to the sterilizing chamber, the suction re-
sults in a vacuum within the sterlizing chamber
which tends to vaporize residual moisture in the
sterilized material. This drying action is de-
sirable in the case of fabrics. The degree of
vacuum produced within the sterilizing ‘chamber
may be limited by a vacuum breaker.

The valve disc may be rotated sequentially

“through the position illustrated in Figs. 4-13, in~

clusive, manually by means of a knob 44 fixed to
the 'shaft 29. An overrunning clutch indicated

‘diagranimatically as a pawl and ratchet 45 al-

lows manual operation and prevents reverse
In sterilizing solu-
tions the valve dise will ordinarily be turned first
to the “sterilize” position, then to the “slow ex-
haust” position, and finally to the “offi” position.
In “sterilizing metallic articles such -as-instru-
ments, the knob  will be turned- first to the
“sterilize” position, second-to the “fast exhaust”
position, and finally to the “off” position. Theére
is 1o need for a slow exhaust-in-the sterilizing
of instrumernits, nor-is there any need for-& final
drying operation since the résidual héat-in the
instruments quickly evaporates moisture. 1In
the sterilizing of fabrics the valve is turned first
to the “sterilize” position, second to the “fast-ex-~

‘Naust” position, third to the “dry”’ position,-and

finaily to the “off” position. The fast exhaust
quickly removes the steam from -the “Sterilizing
chamber. The drying cycle follows the-fast ex-
haust produces a vacuum within the sterilizing
chamber which causes the evaporation-of residual
moisture within the fabric.

Tigs. ‘14 through 19 -illustrate a -control by
which the valve is automadtically moved through
The' control -hds -a -panel
45¢ which is conveniently mounted on top of the

‘sterilizer. On the panel are temperature-indica-

tors 46 and 47T respectively indicating the tem-

‘perature-in the jacket and chamber, red, yellow

and green signal lights, 48, 48, and 50 indicating

" “the-various stages of the sterilizing cycle, a timer
“setting knob 51 for setting the time of-the steri-

lizing, and a selector knob 52 -for-selecting -the
cycle to be automatically carried out, Or -for

‘cutting out -the automatic ‘control -so ‘that the

sterilizer can be manually controlled. ‘The valve

‘control ‘knob &4 is located in front- ‘0f the panel
-85¢ and -the- panel carries suitable - ‘markings
-ground the knob to indicate the position of the

valve.
‘During the operatmn of the automatic:céntiol
the valve-shaft28:is driven by a ‘gear- motor 53

‘having a pinion -54 ‘on its low speéd ‘shaft 58
‘which drives a sprocket 56 loose -on the valve

shaft 29 through a chain $7. The driving con-
nection between the sprocket 56 and-the valve
shaft 29 is effected through the pawl and ratehet
45 which: prevents reverse rotation of the‘valve
shaft.. The ratchet is fizxed to the valve shaft
and the pawls ‘are shown fixed to the-sprocket.
The'gear reduction in’ the motor 58 is suilicient

‘to prévént revérse rotation of the motor shaft
‘55,

Whenever the motor 53 is energized ‘the
valve shaft 29 is rotated in a clockwise direction
as viewed in Fig. 16.

The tiimer for the control may be “either of
The non-

a syhchronous motor 59 ‘driving a shaft 60 on
82, and 83 controlling
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switches 64, 85, and 66. The timer setting knob
51 is fixed directly to the shaft 69. In Rig. 17
the timer is shown in the “off” position in which
cam followers $4a, 85¢, and 66a rest respectively
in lowered sections 61, §2a, and 63a of the cams.
In this position contacts €4b, £5b, and €6b are
closed and contacts 84c and 66¢ are open. Upon
turning the knob 51 in a counter-clockwise
direction as viewed in Fig. 3, the cam followers
64a, 65¢, and 68a are simultaneously moved to
the raised portions 61D, 82b, and 63b of the cams,
thereby simultaneously shifting the position of
the contacts. When the cam followers are on
the raised portions of the cams, the contacts
64b, 650, 66b are opened and the contacts 6dc
and 68c are closed. The design of the timer
motor is such that the cam shaft 68 may be ad-
vanced relative to the timer motor 59 by turning
the knob 51. This permits the operator to select
any length of timing cycle from the maximum
down to the rinimum. In the timer control
llustrated, the maxzimum length of timing for
operation of the switch 64 from 64c to $4b is
forty five- minufes. The operator may select any
portion of this time.

In the automatic reset timer illustrated in Fig.
19, the motor 5¢ drives the cam shaft 68 through
a timer clutch 87 normally biased to the open
position by a coil spring 68 and closed by a sole-
noid 69. The cam shaft 66 is normally biased
toward the maximum time position by a eoil
spring 18. Whenever the cluich 87 is disengaged
the cam shaft 60 is rotated back toward the
maximum time position. The cam shaft is
stopped in the desired position by a knob 5la
which serves solely to select the time. The knob
Sie has a pin 72 which cooperates with a pin
13 on the cam shaft to limit the amount of
reverse or resetting movement of the cam shaft.
In other respects the operation of the resetting
timer is the same as in the direct drive timer
llustrated in Fig. 17, In the direct drive timer
the kneob 5i indicates the position of the timer.
In the resetting timer the knob 5fe¢ does not
indicate the position of the cam shaft 60 but
merely indicates the maximum time for which
the timer has been set. If it is desired that the
position of the cam shaft be indicated, a sep-
arate indicator can, of course, be supplied on the
cam shaft 60. This will indicate the remaining
time of the time controlled operation.

The selector switch shown in Fig. 17¢ com-
prises a shaft 74 carrying the knob 52 and on
which is fixed a disc 75 carrying switches 76, 71,
and 78. In the “manual’ position shown, the
switches are all open. In the “fabric” position
of the selector knob 52 the switch 76 is closed
on contact 78a, the switch 17 is closed on contact
T¥a, and switch 78 is closed on contact 18¢. In
the “utensil” position of the selector knob 52, the
switch 7% is closed on contact 16¢, the switch 11
is open, and the switch 718 is still closed on the
contact 78¢. In the “solution” position of the
selector knob 52, the switch 16 is open, the switch
17 is closed on contact 7119, and the switeh 78
is still closed on the contact T8q.

The valve motor 83 is controlled by cam oper-
ated switches 78, 88, 84, and 52 controlled by a
cam 83 on the valve shaft 28. The switches are
illustrated in the “off” position of the valve. In
this position a projection 84 on the cam 83 opens
the switch 79 which is otherwise normally closed,
As the cam 83 rotates the projection 84 succes-
sively cooperates with the switches 80, 81, and
82 and shifts the switches from the position illus-
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trated. For example, in the position illustrated
the switch 80 has contact 80a open, and contacts
80b and 80c closed. When the projection 84
engages the switch 83 the switch is shifted to
the position in which the contact 80a is closed
and the contacts 80b and 80c are open. The
switches 81 and 82 have contacts 8la and 82¢a
which are normally open and which are closed
when the projection 84 on the cam moves under
the switches.

When the selector knob 52 is in the “manual”
position, the switch 78 in series with the power
line 84a is opened. This opens the circuit to the
entire automatic control for the sterilizer and
permits the operator to manually select any oper-
ation in the sterilizer cycle by turning the knob
44. Because of the pawl and ratchet 45 the
operator can only turn the knob 44 in a clock-
wise direction as viewed in Figs. 15 and 16.

In the other positions of the selector knob 52,
the switch 18, 78a, is closed and the operation
of the sterilizer is controlled by the automatic
control. Since the sterilizing cycle is somewhat
different for each position of the selector knob
52, the complete cycle will be traced for each
position of the selector knoh.

In the “fabric” position of the selector knob 52,
switch 16 is closed on contact 16a, switch 77T is
closed on contact T7a, and switch T8 is closed on
contact 78a. After loading the sterilizer cham-
ber i and locking the door 2 to the closed posi-
tion, the operator starts the sterilizing cycle by
Arst turning the timer knob 51 to the desired ster-
ilizing time and then turning the valve knob 44
to the “sterilize” position. If the valve knob 44
is turned to the “sterilize” position before the
timer knob 5! has been set to the desired steri-
lizing time, the control automatically prevents
the starting of the sterilizing cycle. 'The move-
ment of the knob 44 to the “sterilize” position ac-
tuates the switch 80 from the position illustrated
in which the contacts 80b and 80c¢ are closed, to
& position in which the contact 80¢ is closed and
the contacts 80b and 80c are open. Since in the
“off” position of the timer knob 51, the switch 64
is closed on the contact 64b, the yellow signal
light 49 lights and the valve motor is energized
through the contact 89, 80a, causing rotation of
the valve past the “sterilize” position. As soon
as the valve moves past the ‘“‘sterilize” position
the contacts 80, 80a, open and the contacts 80b
and 82c close. The closing of these contacts en-
ergizes a circuit to a buzzer 85 and to the green
light 59 through the contacts €6, 6§65, A failure
of the operator to set the timer knob 5! before
turning the valve knob 44 to the sterilizing cycle
accordingly results in almost simultaneous light-
ing of the yellow and green signal lights 49 and
59 and the sounding of the buzzer §5 which ordi-
narily comes in only at the end of the sterilzing
cycle.

If the timer is of the automatic resetting type,
illustrated in Fig, 19, of course the operator need
not veset the timer knob 5t¢ unless the length of
the sterilizing cycle is to be changed. With the
automatic reset timer the timer cam shaft 60
automatically returus to the position selected by
the timer knob 5i¢ whenever the timer cluteh
solenoid €9 is de-energized, thereby causing the
opening of the timer clutch 61, With the auto-
matic reset timer of Fig. 19, the operator starts
the sterilizing cycle by turning the knob 44 to the
“sterilize” position.

If the timer has been set to the desired ster-
ilizing time, either manually or automatically,
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?
the turning of the valve knob to-“sterilize” causes
the lighting of the red-signal light 48 hécause the
switch 84 is .closed on contact 64c. In ‘the set
position ‘of “the " timer, ‘the - contact 85b is ‘open,
and ‘the switch-66 is closed on-the contact &€c,
¢losing-the eircuit to the timer motor. ‘The timer
motor: starts when the temperature in -the ex-
hatst line 6 from the sterilizing chamber { rises
to the desired temperature. At ‘this point the bel-
lows 9 expands and closes the switch:id, thereby
supplying power to the timer motor:through:con-
tact 68c. The thermostatic switch' 16 insures the
proper - sterilizing time.
ing period:selected, the .timer knob 5 points to
0rand’ the timer shaft €8 has turned to the-posi-
tion in which the cam follower 64a drops off -the
raised portion 6{b of the cam §{ onto the low-

ered- portion 6ia.- This moves the switch:64 from -

the contact-64c to the contact 64b -and energizes
the yellow signal light 49. The ‘closing -of the
contact ‘§8b also completes the circuit through
the:-switeh 83 and contact 88a to the valve:motor
%3 causing rotation of the valve motor from the
“sterilize” position. Ugon reaching the “slow ex-
haust” position the switch 81 closes on contact
gi{a and the switch 806 moves away from contact
88g.and closes contacts 80b and 88¢. Because the
selector switch 76 in the ‘“fabric” -position is
closed ‘on the contact 16a the valve motor con-
tinues rotating past the ‘“‘slow exhaust” position
until it ‘Ffeaches the “fast exhaust” position in
which the switch 81 .opens contact 8f{a and the
switch 82 -is-closed on contact 82¢. In the “fast
exhaust’” position the valve occupies the pesition
shown in Figs. 10 and 11 in which. the steam with-
in the sterilizing chamber is exhausted through
the port 44 to the valve bonnet and through the
port 3§ and passageway 25 to the atmosphere.
At the end of the fast exhaust cycle, ‘which is
ordinarily timed for:the order of two minutes, the
cam follower 65¢ moves from the raised portion
82b.0of the cam 62 onto the lowered portion §2a
and effects the closing of switch 85 on .contact
550. ' Since the selector switch 17 in the “fabric”
position is closed on the ‘contact T1¢ and the
switch 82 is closed on the contact 82a, a circuit
is ~completed to the valve motor through “the
'switch €4, contact 64b, switch 83, contact 88b,
switeh 65, contact 89b, switch 17, contact 7la,
switch 82, contact 62a to the motor 3. This
causes the driving of the motor 58 until the valve
has turned to the “dry” position illustrated:in
Pigs. 12 and 13. The valve stops at this position
‘because at this position the cam switch 82 is
moved away from the contact 82a. In‘the “dry”
position steam from the jacket is fed to the injec~
tor nozzle 28 and the suction produced by the dis-
‘charge of the high pressure steam into the throat
of the ejector Venturi nozzle 2{ draws a vacuum
in the sterilizing chamber which evaporates re-
sidual moisture. The drying cycle continues un-
til the cam  follower 68a -drops from the raised
porticn -63b of the cam 83 onto the lowered por-
tion 8$3¢.  When this happens, which may ordi-
narily be from five to eight minutes after the end
of the fast-exhaust cycle, the switch: 66 is moved
away from the contact 56c to the contact 66b.
“This closes a circuit to the buzzer 85 and also' to
the green signal light 83 which signals to the
operator the end of the sterilizing cycle. At this
time the operstor manually turns the knob 44 to
the “ofi” position, thereby cutting off the steam
supply to the injector nozzle 29 and opening the
switeh 19 to de-energize the buzzer and lights.
‘When the selector knob 62 is:in the “utensil”

‘At ‘the ‘énd ‘of -the tim-~
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position the start of ‘the:sterilizing cycle :is'the
same -as in the “fabric” position. The:turning
of .the knob 44 .to .the :“sterilize” position :after
the timer knob §1-has:been set for ‘the desired
sterilizing .time causes .the closing .of the switch

19, the closing of -the switch "64 on contact-64c,

and the closing of switch 80 .on.contact-88a and
the ‘opening of :switch 80 from contacts 88b and

80c.. ‘At the end of the pre-selected time for

the:sterilizing ‘eycle which is:indicated when the
knob: §1: comes opposite zero-on the time .dial,
the-switch 64 moves away from the contact 64c

and-closes on.the contaect 64b, lighting the yellow

signal light 49 -and -energizing ‘a .circuit -to the
valve motor:53 through the contacts 80, 80a. Be-
cause in this position of the selector switch, con-
tact T8 is closed:on contact 16a, the valve motor
continues to drive the valve: shaft 29 until:the
switch-80 is opened from the contact 88a, and the
switch -81 is opened away from the contact 8ia,
and the . switch 82 is closed on‘'the contact 82a.
In this position the valve is in the “fast exhaust”
position ‘illustrated in Figs. 10.and 11, A% the
end of the time for the “fast exhaust,” the cam
follower §5a drops off the high: portion: §2b of the
cam-§2 ontoithe lower portion $2a and-closes the
switch 165 against -the contact 65b. Since the
selector ‘switeh 77 is closed on the contact 710,
this completes a circuit from one side of the line
through switch 64, contact 64b, switch 80, con-
tact 80b, switch 65, contact §5b, switch 77, contact
i1h to the buzzer 85 and green light 56.  This
signals to the operator:-the end of the sterilizing
cycle. ‘The operator shuts off the buzzer by
manually turning the dial knob 44 to- the “off”
position in which the switch 19.is open,-thereby
breaking the circuit buzzer and light. :
When the selector-knob 52:is in the “solution”
position - the -sterilizing operation -starts in the
same manner as in-.the other positions by the

furning of-the knok- 44 to the “‘sterilize” position

after the timer knob 51 has been set for the de-
sired sterilizing time. -At the end of the steriliz-
ing time, when-the cam follower -84a drops off
the raised portion 61b of the cam 61 onto the
lowered portion 6la and closes :the switch €4
onto the contact -84b, the yellow signal light 49
lights and the valve motor 53 is energized through
the switch 89 and contact 8Ca. In this position
of the selector switch the switch 76 is open. .Ac-
cordingly, the -valve motor merely turns the valve
from the “sterilize” position to the “slow ex-
haust” position. In the “slow-exhaust”. position
illustrated in Figs. 8. and 9, the switch 80 is.closed

.on contacts 80b.and 80c. .Because switch 78 .is
.open, no further energizing of the valve motor 53
-is possible.

At the end of the “slow.exhaust” time
which.ocecurs when cam follower 86a drops.from
the raised portion 63b.of cam 63 onto the lowered
portion- §3a, the switch-§6 is moved from con-

‘tact -66c to contact 68b, thereby -breaking the

circuit to the timer motor and closing a circuit to
the buzzer 85 and green:light 56. The operator
opens the circuit to the buzzer by manually turn-
ing the valve ‘knob 44 to the “off” position in
which the switeh 19 is open.

So far the control has been described. for a di-
rect drive timer such as illustrated in-Fig. 17.
With the automatic resetting: timer such as-is
illustrated in Fig. 19, the operation is the same as

.that previously described. -With the direct: drive

timer the solenoid 89 controlling the closing of

-the - timer clutch 67 obviously will -be-omitted.
“When the automatic resetting timer: is used-the
timer motor is energized -through :the :therma-
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static switch {0 and the switch 66 which is closed
on contact 66c until the timer reaches the “off”
position. There are only two conditions on which
the operation of the automatic reset timer is
different from the direct drive timer. The first
condition in which the automatic resetting timer
has a different operation is upon failure of the
steam pressure during the sterilizing cyele. Un-
der these conditions the thermostatic switch (0
opens and de-energizes the timer clutch solenoid
€9. The timer clufch §7 is then opened by the
coil spring 68 and the timer cam shaft 60 is
rotated back to the beginning of the sterilizing
cycle selected by the position of the knob 5ia.
Another condition in which the operation of the
automatic resetting timer is different from the
direct drive timer is upon failure of the power
supply. Failure of the power supply de-energizes
both the timer motor 9 and the timer clutch
solenoid §9 causing the resetting of the timer back
tc the beginning of the sterilizing cycle. These
are safety features. Another advantage of the
automatic resetting timer is that upon manually
turning the valve knob 44 to the “off’position the
timer sclenoid 69 is de-energized, thereby caus-
ing the resetting of the timer cam shaft 60 back
to the position selected by the knob 5fa. This
means that with the automatic vesetting timer
the operator need not first pre-select the steriliz-
ing time before turning the knob 44 to the “steri-
lize” position.

The control illustrated in Figs. 20 through
23d, inclusive, makes use of a number of parts
which have been previously described and which
are indicated by the same reference numerals.
The principal differences in the Pig. 20 control
are the omission of contacts 88b and 80c in the
cam operated switch 80, the omission of the cam
62 and the associated switch 65, 6§5b, the addition
of a normally closed contact 82b to the cam
overated switch 82, the extension of the selector
switch contact TTb so that the contact 71, T1b
is closed in both the “fast” exhaust (utensil) and
“slow” exhaust (solution) positions, and the ad-
dition of a normally closed pressure switch 88

having a contact 88c normally held in the closed

position by a spring 87.. Steam pressure from the
sterilizing chamber is admitted through a conduit
88 to the underside of the pressure diaphragm §9.
Whenever the steam pressure is less than a low
value, for examvple, % 1b. per square inch, the
contact 86a is closed by the spring.

As in the previously described control, in the
“manual” position the switch 18 is open so that
none of the parts of the control is operated.

In the “fabric” position the selector switch
contact 18 is closed, the selector switch contact
11 is closed on contact T7a and the selector con-
tact 76 is closed on contact 16a¢. The operator

starts the sterilizing cyele by first turning the .

timer knob 51 to the desired sterilizing time
and then turning the knob 44 from the “off” to
the “sterilize” position. . Setting the timer knob
51 to the sterilizing time moves the contact 64
from the contact §4b to the contact 64¢ and also
moves the contact 55 from the contact 66 to the
contact 68c. Upon turning the knob 44 from
the “off” position to the “sterilize” position,
steam is admitted to the sterilizing chamber and
the switch 19 is closed on contact 79¢ and the
switch 80 is closed on contact 80a. As scon as
the temperature in the sterilizing chamber
reaches the desired value the switch 10 is closed
by the thermostatic bulb 8 and bellows 8 and the
timer motor §9 is energized through switch 66 and
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contact 66c, starting the rotation of the cams 61
and 63 which determine the time of the sterilizing
cycle. At the end of the sterilizing time the cam
follower 64¢ drops off the raised portion 61b of
the cam 61 and moves the switch 64 from the
contact 64c to the contact 64b. This energizes
the amber light 49, signaling the end of the
sterilizing operation and also energizes the valve
motor 83 through the closed contact 88, 80a.
When the valve shaft 29 reaches the “slow” ex-
haust position, the switch 80 moves away from
the contact 83¢ and the switch 81 closes on the
contact 8l¢. Since the selector switch 76 is
closed on contact T6a the valve motor 53 con-
tinues its rotation and moves the valve shaft 29
through the “slow” exhaust position to the “fast”
exhaust position where the switch 81 opens and
the switch 82 moves from the contact 82b to the
contact 82¢. In the “fast” exhaust position, the
pressure in the sterilizing chamber is rapidly re-
duced and on reaching a safe low value the switch
86 is closed on the contact 86a¢ by the spring 871
which overcomes the pressure exerted on the
diaphragm 889. The drop in pressure is accom-
panied by opening of the thermostatic switch 10
de-energizing the timer and stopping the rota-
tion of the cams 61, 63. The time required for
exhaust is confrolled by the pressure switch and
not by the timer. The closing of the switch 86
completes a circuit to the valve motor 53 extend-
ing through contacts {4, 64b, contacts 86, 88a,
contacts 17, T1a, and contacts 82, 82a. This
causes the rotation of the valve shaft 29 from
the “fast” exhaust position to the “dry” posi-
tion where steam is supplied to the injector nozzle
20. In the “dry” position the switch 82 moves
away from contact 82¢ and is closed on contact
82b which energizes the timer motor 59 through
the pressure switch contacts 86, 86a and the se-
lector switch contacts 11, TTa. Rotation of the
timer continues independent of the thermostatic
switch {8 until the cam follower §6a drops off
the elevated portion 63b on the cam §3 and moves
the switch 66 from the contact 68¢ to the contact
€6b. The closing of the contact 66b energizes
the green light 50 and the buzzer 85 which signals
the end of the sterilizing eycle to the operator.

In the “utensil” position on the selector switch
the operation is the same as in the “fabric” posi-
tion up to the point at which the pressure in the
sterilizing chamber drops to a point at which
the contact 86 closes on the contact 86a. At this
time, since the selector switch 17 is closed on con-
tact T1b, the signal light 50 and buzzer alarm
856 are energized signaling the end of the steriliz-
ing cycle to the operator.

In the “solution” position of the selector switch
the operation starts the same as in the “fabric”
position. However, since the selector switch con-
tact 16 is not closed on the contact 76a, the valve
shaft 29 cannot move past the “slow” exhaust
position. In the “slow” exhaust position the
steam in the sterilizing chamber is slowly ex-
hausted through the restricted port 34 so that the
temperature of solutions drops at the same rate
as the temperature in the sterilizing chamber.
The timer 59 continues its rotation until the
thermostatic switch {8 is opened by the drop in
temperature. This occurs before the cam fol-
lower 66a drops off the elevated portion 63b of
the cam 63, so that the timer does not control
the duration of the “slow” exhaust. The dura-
tion of the “slow” exhaust cycle is controlled by
the pressure switch 88 which closes on contact
860 when the pressure reaches the desired low
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value-at which it-is safe to open the sterilizing
deor: The closing of the pressure switch 86 on
the-contact 86a energizes the green signal light
5D and ‘the buzzer alarm 85 through the selector
switeh- contaets 17, T1b. Having the duration
of " the exhaust cycle determined. by pressure
rather than by time permits a more accurate con-
trol. - In the “fast” exhaust position the pressure
control-saves time since it is no longer necessary
to allow sufficient time tc take care of all loads.
If the case of solutions, this is particularly ad-
vantageous ‘as with large loads the time required
for exhausting the sterilizing chamber is much
greaterthan with small loads:

The control illustrated in Figs. 24-26 malkes
use-of ‘a- numbper- of ‘parts which have been pre-
viously- described and which are designated by
the same-reférence numerals. The principal dif-
férence in-the Fig. 24 control is the use of an au~
tomatic reset timer as illustrated 'in Fig. 19, the
omission of the cam 62 and the associated switch
65, 650, the change in position of the contact 79¢
and the addition of a contact 786 so the circuit
to-the valve motor may be closed at the end of
the cycle; the addition of a contact 8i5 to prevent
resetting of the timer after the end of the steriliz-
ing operation, the extension of the selector switch
contact-T16 so the contact 77, 7T is closed in
both-the-“fast’” and “slow” exhaust position, and
the~ addition- of the normally closed  pressure
switch 88 having a- contact 86¢ wormally held in
the-closed position by a spring 87.

It the Fig. 24-control, the selector switch is that
illustrated in'Figs. 236-23d. Before starting any
cycle of operations; the selector switch -is in the
“manual” or “cff”” position. In this position the
circuit-to - the timer clutch 8¢ is brcken and the
spring 19 returns the cam shafi to the “start”
position- determined by the knob 5ie¢ which
selects the sterilizing time.

In the sterilizing of fabriecs, after- the sterilizer
has<been loaded and the door closed, the opera-
tor turns-the selector switch from “manual” to
“fabrie.”  Thig closes the switch 78 and causes
the-lighting of the red light €38 through the con-
tacts 6%; 64c which are closed due to the resefting
by ‘the spring: 16. The -valve motor 53 is now
energized through contacts 78, 79¢ and rotates
the'valve shaft 29 from the “off” to the “sterilize”

position. - Upon reaching the “sterilize” position, &
t=J

contacts-19a, 80%, 89c open and contacts §8a, 190
close. - The rise in temperature accompanying
the admission of steam causss the closing of the
switch 10°and starting the timer. If at any time
during-‘the sterilizing operation the temperature
drops below the desired sterilizing temperature,
the switeh {6 opens and the timer is reset to the
starting point. . This insures continuous steriliz-
ing: at:or above the desired sterilizing tempera-
ture for-the full interval selected by the knob 5la.

Atithe end of the sterilizing time, the cam fol~
lower: 84 drops.off the raised portion 8{% of the
cam-8 and:moves the switch §8 from contact 84c
to:contact €4b. This energizes the amber light
49 signaling. the end.of the. sterilizing operation
and: also energizes- the: valve motor §3- through
the closed contacts 80; 88a. When the valve shaft
29 reaches:the “slow” exhaust position, the switch
80 moves: away from the contact 80a and. the
switch 81 moves away from contact 8{b and
closes:on. contact 8la. Since the selector switech
16-is closed on centact 78a, the valve motor 53
continues - its -rotation and moves. the shaft 29
through-the “slow” exhaust position to the “fast”
exhaust- position. in which the switch 8{ moves
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away from the contact 8!a and closes on the con~
tact 81 and the switch 82 closes on contact §24.
The closing of the switch 81 on the contact 8ib
establishes a eircuit to the timer motor 59 and to
the timer clutch sclénoid 8% se that upon opening
of the thermostatic switch 19 due to the rapid re-
duction in temperature :in the sterilizing cham-
ber; the timer is-not: de-energized and reset by
the spring 78. Upon reduction in pressure in the
sterilizing chamber to the value at which the door
2 may be safely opened, the pressure switch 88
closes on contact 86a and since the selector switch
11 is closed on contact T7a, the valve moter B3.is
energized through contacts 88, 84b, 86, 88a, 7T,
T1a, 82, and B2¢ causing rotation of the valve
shaft from the “fast” exhaust position to. the
“dry” position. In the “dry” position contacts
82 and-8%a are opened. Rotation of the ifimer -
continues until the cam follower §8¢ drops off the
raised portion 82b on the cam 53 and moves the
switch 66 from the contact 65¢ to the contact §6b.
The closing of the contact 660 energizes the green
light 55 and the buzzer 85 and also energizes the
valve motor 53 through the closed contact T8b.
The valve motor turns until the valve is moved
from the “dry” to the “off” position in which the
contact 78b is opened: and the contact 19a is
closed. . The turning of the valve to the “off” posi-
tion cuts- off the supply of steam but does not

3 stop the-buzzer or de-energize the green light §8.

The buzzer and green light are de-energized by
turning the selector switch to the “manual” posi-
tion in which the switch 78 is opened. This- de-
energizes all of the signal lights and buzzer and
also - de-energizes the timer clutch solenoid 69
permitting resetting of the timer cam shaft: to
the position illustrated in Pig. 25 in which the
contact 66 is closed on contact 86c and the con-
tact 64 isclosed on contact §dc.

In the ‘“utensil” position the operation is the
same as in the “fabric” position up to the point at
which the pressure in the sterilizing chamber
drops to the value at which the door 2 can be
opened resulting in the closing of the contact 88
on the contact 88q. At this time, since the selec-
tor switch 17 is closed on contact 77b, the signal
light 89, the buzzer alarm 85, and the valve motor
53 are energized. The valve motor rotates the
valve to'the “off” position at which time the con~
tact 780 is open and the contact 79¢ is closed.
The operator shuts off the buzzer by returning
the selector switch to the “manual” position.

In the “solution” position of the selector switch
the operation starts the same as in the “fabric”

3 position. However, since the selector switch con-

taet 18 is not closed on the contact 76a, the valve
shaft 29 cannot move past the “slow” exhaust
position in which contact 81 is closed on contact
8ia and is moved away from contact 8ib. As
soon as the temperature in the sterilizing cham-
ber drops below the sterilizing value, the thermo-
static switch 18 opens; de-energizing the timer
clutch solenoid 88 and also ‘de-energizing the
The spring 70 returns the timer
cam shaft to the: starting position in which the
contacts 84, 66 are closed on the contacts §4cand
86c. 'The-resetting of the timer cam shaft has no
effect upon the operation of the sterilizer. Noth-
ing happens until' the temperature within the
sterilizing chamber drops to the value at which
the door 2 can safely be opened. At this time the
switch 86 closes on contact 86¢ and energizes the
green signal light §3, the buzzer alarm 85, and
the valve motor 83 through the contact 77b and
switch 78.  The valve motor turns until the valve
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shaft 29 is moved to the “off” position at which
the contact 190 is open and the contact 19a is
closed. The operator shuts off the buzzer alarm
by turning the selector switch to the “manual”
position. ’

In the control shown in Figs. 27 to 29, inclu-
"sive, the sterilizer has two positions, namely
“sterilize” and “exhaust.” The valve may be the
same as that illustrated in Figs. 4 to 13, inclusive,
where the ports 25, 33, 34, 36, and 42 are plugged.
With these changes the valve will have only the
“sterilize” position illustrated in Figs. 6 and 7
and the “fast” exhaust position illustrated in
Figs. 10 and 11. With the elimination of the
additional sterilizing operations, the number of
switches operated by the cam 83 is also decreased.
It is only necessary to have a switch 80 closed
on- contact 80c in the “sterilize” position and a
normally open switch 82 which closes on contact
82¢ in the “fast” exhaust position simultaneously
with the opening of the switch 88. The timer is
also simplified since it is only necessary to have
the cam 61 which confrols the length of the
sterilizing operation to the time selected by the
knob 51. In the case of a manually reset timer
the switch 64 is normally closed on the contact
64b. The switch 64 is closed on the contact 64c
when. the knob 51 is turned to select the timed
duration of the sterilizing operation. In the case
of the automatic reset timer the switch 64 can be
normally closed on the contact 64c¢ since that is
the position to which the timer cam shaft would
be returned by the resetting spring 78. - In other
respects the control is similar to the previously
described controls, corresponding parts being in-
dicated by the same reference numerals.

To.start the sterilizing cycle, the operator, if
the timer is of the manually reset type, turns the
knob 51 to the desired time duration of the steri-
lizing c¢ycle and then turns the valve knob 44 to
the “sterilize” position. If the timer is of the
automatic reset type and the knob dig is already
set at the correct sterilizing time, the operator
need only turn the valve knob to the ‘“sterilize”
position. When the valve knob is in the “steri-
lize” position the switch 82 is away from: the con-
tact 82a and the switch 80 is closed on the contact
808a. The operator starts the sterilizing cycle by
closing the switch 90. As soon as the tempera-
ture within the sterilizing chamber rises to the
sterilizing value, the switch {0 closes energizing

both the timer motor 59 and the timer clutch’

solenoid 69 if the timer is of the.automatic re-
setting type. This energizes the red signal light
48 indicating that the sterilizing operation is in
progress. At the end of the sterilizing time se-
lected by the knob 51 (or the knob 5iq if the timer
is of the automatic resetting type) the cam fol-
lower 64 drops off the elevated portion 6ib of
the cam 61 and falls onto the depressed portion
6lo thereby cpening the switch contact 64c and
closing the switch contact 64b. This completes a
circuit to the valve motor 53 through the contacts
4, 64b, and 80, 80a¢. The valve motor rotates
until the cam 83 strikes the contact 82 and moves
it against the contact 82z. Simultanecusly the
switch 80 is moved away from the contact 80¢
thereby de-energizing the valve motor. The yel-
low signal light comes on simultaneously with
the closing of the switch 64 on the contact 64b.
If the timer is of the automatic resetting type, the
opening of the thermostatic switch caused by
the drop in temperature due to the exhaust of
steam de-energizes the timer clutch solenoid 69
and causes the resetting of the timer.

The reset-
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ting of the timer however, has no effect upon the
operation. The opening of the contact 64b does
not extinguish the yellow signal light 49 since
circuit to the yellow signal light has been com-
pleted through the switch 82 and contact 82¢ by
the rotation of the valve shaft 28 to the “exhaust”
position. When the pressure within the steriliz-
ing chamber reaches a value low enough so that
the door 2 can be opened, the switch 88 closes on
the contact 86a completing a circuit to the green
light 50 and the buzzer alarm 85. This signals
to the operator that the sterilizing operation has
been completed and that the load can be removed.
To de-energize the buzzer, the operator opens the
manually controlled switch 90 which cuts off the
power supply.

What we claim as new is:

1. In a sterilizer having a rctary multiport
valve movable in sequence to sterilize, slow ex-
haust, fast exhaust and dry positions, a manu-
ally operable control shaft for operating the valve,
a motor for driving the shaft in the direction
to advance the shaft, an overrunning clutch be-
tween the motor and shaft permitting manual
movement of the shaft relative to the motor only
in the direction to advance the control shaft,
motor circuits for energizing the motor for ro-
tating the shaft from each of the positions to a
succeeding position, limit switches in the respec-
tive circuits operated in each position of the shaft
to condition a motor circuit for rotation of the
shaft fo a succeeding position, time controlled
contacts in the motor circuits interrupting the
circuits until the lapse of the desired time inter-
vals, and a selector switch having contacts for
bridging selected limit switches for the positions
to be skipped and other contacts for interrupting
the motor circuits for the positions to be
eliminated.

2. In a sterilizer, a timer having contacts op-
erated at the end of the sterilizing operation
and other contacts respectively operated se-
quentially at intervals thereafter, a manually
operable control shaft sequentially movable to
sterilize and to a number of different succeeding
positions, a motor in circuit with the timer con-

-tacts for driving the shaft in the direction to

advance the control, an overrunning clutch be-
tween the shaft and motor allowing manual
movement forward and preventing backward
movement of the shaft relative to the motor,
motor control switches opening a motor circuit
at each position and conditioning the motor for
rotation to a succeeding position, a selector
switeh in circuit with the timer and conftrol
switches for selectively bridging one or more of
the control switches to skip the selected pesitien
of the control shaft.

3. In a sterilizer, a control shaft manually
movable to sterilize, slow exhaust, fast exhaust,
dry, and off positions, a motor for advancing
the control shaft through said positions, an over-
running clutech between the shaft and motor
allowing manual operation and preventing re-
verse vrotation of the shaft, mofor control
switches operated in the sterilize, slow exhaust,
and fast exhaust positions to condition the motor
for rotation to a succeeding position, fime con-
trolled contacts operated respectively at the end
of the sterilizing time to close the motor circuit
to cause rotation from the sterilize position and
other time contrclled contacts operated at the
end of the time required for fast exhaust and
dry, a signal indiecating the end of the sterilizing
operations, and a selector switch having alter-
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natively operable.(1) contacts interrupting the
motor circuit -at .slow exhaust.and connecting
the “dry” time controlled -contacts to the signal,
(2) contacts conditioning the motor for opera-
tion from slow exhaust to fast exhaust and con-
necting one of the other time controlled. con-
tacts to the signal and (3) contacts conditioning
“the motor for operation from slow exhaust te
fast exhaust and connecting the “fast exhaust”

from contacts in the motor circuit to cause op~ ;

eration of the motor to dry and the “dry” time
contacts to the signal.

4, In a sterilizer, a rotary valve connected. to
the sterilizer and-having steam admission and
exhaust positions, a shaft for rotating the valve,
a motor for advancing the shaft from the steam
admission to the exhaust positions, a power cir-
cuit to the motor including contacts closed in
the admission and open in the exhaust position of
the valve shaft and time controlled contacts open
during and closed. after the selected sterilizing
time whereby the shaft is advanced to the ex-
haust position at the end of the sterilizing time,
s..signal device, and g pressure switch. respon-
sive to the steam pressure in the sterilizer actu-
ating the signal upon drop in pressure.to a value
safe for unloading the sterilizer. ’

5. In.a sterilizer, an electrical resetting timer
having a. device preventing resetting when en-
ergized, valve means controlling the supply of
steam for sterilizing and the exhaust of steam at
the end of sterilizing, contacts actuated by the
timer for controlling actuation of the valve means
to sterilize and exhaust conditions, a first power
circuit to said device closed through a thermo-
static switch closed in response to sterilizer tem-
perature above a safe value whereby upon drop-
ping of ‘the sterilizer temperature below said safe
value during sterilize the timer is reset, a sec-
ond power circuit to said device and a switch in
said second power circuit closed in exhaust and
open in sterilize whereby resetting of the timer
is prevented during exhaust.

6. In a sterilizer; an electrical resetting timer
having a device for preventing resetting when
energized, a rotary multiport valve for the steri-
lizer having steam admission, exhaust, and dry
positions, a manually operable shaft for oper-
ating the valve, a motor for driving the shaft in
the direction to advance the shaft, an overrun-
ning clutch between the motor and shaft per-
mitting manual movement of the shaft relative
to the motor only in the direction to advance
the control shaft, motor: circuits for energizing
the motor for rotating the shaft from each of the
positions to a succeeding position, limit switches
in the respective circuits operated in each posi-
tion of the shaft to condition & motor circuit for
rotation of the shaft to a succeeding position,
time controlled contacts in the motor circuits
interrupting the circuits until the lapse of the
desired time intervals, a selector switch having
contacts for bridging selected limit switches for

“the positions to be skipped and other contacts
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-positions, a manually movable shaft for operat-

ing the valve, a motor for advancing the shaft,
means controlling the rotation of the motor to
the steam admission and exhaust positions and
the length of time the valve remains in such posi-
tions to carry out the desired operations form-
ing the sterilizing cycle, a signal energized at the
completion of the sterilizing cycle, and a circuit
to the valve motor-energized from the signal to
cause rotation of the valve to the off position
through a switch opened when the valve reaches
the off position. S

8. In g sterilizer having a rotary multiport
valve having stéam admission, exhaust, and off
positions, a manually movable shaft for operat-
ing the valve, a motor for advancing the shaft,
means controlling the rotation of the motor to
the steam admission and exhaust positions and
the time the valve remains in such positions to
carry ouft the desired operations forming the
sterilizing cycle, said means including an electri-
cal resetting timer having a device effective when
energized to prevent resetting, a circuit to said
device through a thermostatic switch closed at
sterilizer temperatures above a desired value
whereby the timer resets if the temperature dur-

ing sterilizing drops below the desired value, an-

other circuit to said device through a switch open
during the steam admission position of the valve

‘and-closed after the steam admission position of

the valve, a signal energized at the completion
of the sterilizing cycle, and ‘a circuit to the valve
motor energized from the signal through a switch
opened when the valve reaches the off position.

9. In a sterilizer, a control shaft manually mov-
able to sterilize, slow exhaust, fast exhaust, dry,
and off positions, a motor for advancing the con-
trol shaft through said positions, an overrunning
cluteh between the shaft and motor preventing
reverse rotation of the shaft, motor control
switches operated in the sterilize, slow exhaust,
and fast exhaust positions to condition the mo-
tor for rotation to g succeeding position, time
controlled contacts operated at the end of the
sterilizing time to close the motor circuit to cause
rotation from the sterilize position, steam pres- -
sure controlled contacts operated upon drop in
pressure to a value safe to open the sterilizer
and other time controlled contacts operated after
the pressure contacts, a signal indicating the end
of the sterilizing operations, and a selector switch.
having alternatively operable (1) contacts inter-

" rupting the motor circuit at slow exhaust and

55

60

for interrupting the motor circuits for the posi- .

tions to be eliminated, a first power circuit to
said device through a thermostatic switch closed
inx response to sterilizer temperature above a safe
value whereby upon dropping of the sterilizer
temperature below said safe value during sterilize
the timer is reset, and a second power circuit to
said- device having a switch therein open  in
sterilize and closed during exhaust whereby re-
setting of the timer is prevented during exhaust.

7. In a sterilizer having a rotary multiport

- valve having steam admission, exhaust, and off.
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connecting the pressure controlled contacts to
the signal (2) - contacts conditioning the motor
for operation from slow exhaust to fast exhaust
and connecting the pressure controlled contacts
to the signal and (3) contacts interrupting the
motor at fast exhaust and connecting the pres-
sure contfolled contacts to the motor circuit, and
connecting the other time controlled contacts to
the signal.’

10. In a sterilizer, valve means having a con-
trol shaft movable to steam admission, exhaust,
and off -positions, a motor for advancing the
shaft, means controlling the rotation of the
motor to the steam admission and exhaust posi-
tions and the lengih of time the valve means re-

- mains in such positions.to carry out the desired
-operations forming the sterilizing cycle, a signal

energized at the completion of the sterilizing
cycle, and a circuit to the motor for advancing
the shaft to the off position, said circuit being
energized from: the signal througsh a switch
opened when the shaft reaches the off position.

. 11, In a sterilizer, a control shaft manually
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movable to steam admission and exhaust posi-
tions, a motor for advancing the shaft from the
steam admission to the exhaust positions, a
power circuit to the motor including contacts
closed in the admission and open in the exhaust
position of the shaft and time controlled con-
tacts open during and closed after the selected
sterilizing time whereby the shaft is advanced
to the exhaust position at the end of the steri-
lizing time, a signal device, and a pressure switch
responsive to the steam pressure in the steri-
lizer actuating the signal upon drop in pressure
to a value safe for unloading the sterilizer.

12, In a sterilizer, a control shaft sequentially
movable to sterilize, slow exhaust and fast ex-
haust positions, a motor for advancing the con-
trol shaft through said positions, motor control
switches operated in the sterilize and slow ex-
haust positions to condition the motor for ro-
tation to a succeeding position, time controlled
contacts operated at the end of the desired
sterilizing time to close the circuit to the motor
to cause rotation from the sterilize position,
and a selector switch selectively interrupting or
closing a circuit to the motor through the motor
control switch for the slow exhaust position
whereby the motor stops in the slow exhaust
position when the selector switch interrupts the
motor circuit and whereby the motor continues
through slow exhaust to fast exhaust when
the selector switch closes the motor circuit.

13. In a sterilizer, a control shaft sequentially
movable to sterilize, slow exhaust and fast ex-
haust positions, a motor for advancing the con-
trol shaft through said positions, motor control
switches operated in the sterilize and slow ex-
haust positions to condition the motor for ro-
tation to a succeeding position, time controlled
contacts operated at the end of the desired steri-
lizing time to close the circuit to the motor to
cause rotation from the sterilize position, a se-
lector switch selectively interrupting or closing
a circuit to the motor through the motor con-
trol switch for the slow exhaust position where-
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by the motor stops in the slow exhaust position
when the selector switch interrupts'the motor
circuit and whereby the motor continues through
slow exhaust to fast exhaust when the selector
switch closes the motor circuit, a signal device,
and a pressure switch responsive to steam pres-
sure in the sterilizer in the exhaust positions
actuating the signal upon a drop in pressure to
a value safe for unloading the sterilizer.

14. In a sterilizer, a control having contacts
operated at the end of the sterilizing operation
and other contacts operated sequentially at a
plurality of intervals thereafter, a control shaft
movable to sterilize and to a number of different
succeeding positions, a motor in circuit with
the contacts for rotating the shaft in the direc-
tion to advance the control, motor control
switches opening a motor circuit at each posi~-
tion and conditioning the motor for rotation to
a succeeding position, a selector switch in cir-
cuit with the control contacts and motor con-
trol switches for bridging the motor circuits for
the positions to be skipped and for interrupting
the motor circuits for the positions to be elim-
inated.

RAYMOND L. JEWELL.
CHARLES E. FREESE.
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