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& ¥YSTEM g P ERATION & MAINTENANCTE

GENERAL

This is an air type solar system designed for heating during
the winter and is very simple to operate. Basically the system
is completely automatic and will function without further ad-
justment when the control switch is in the "Winter Mode" and
the manual cverride switch is in the automatic position. NOTE:
This switch must be left in the autcmatic position and should
only be changed by an authorized serviceman. Upon conclusion
of the heating season, the control switch is ~laced in the
Summer Mode which activates the exhaust system fan (F-3) and

ventilates the collector. 1If the vent mode is not operating

properly, an alarm has been provided which guards against inadequate

ventilation and warns the occupant of this fact. A local service-
man should then be called to rectify said problem. A third

switch has been provided to manually turn on the attic fan if
necessary for any reason. There is also a system On-0ff switch
which controls the power to the entire system and is provided

for servicing the system.

The moving parts consist of Fans No. 1, No. 2, the Exhaust Fan
(F-3), dampers and damper motors 1 - 4. Normally the only reason
the system will not operate will be because of the lack of
electricity caused by a burned out fuse, or because the driving
belts have parted or slippei. These two faults can easily and

guickly be determined.



If the systdn does not shift to the proper operating mode it may

be because of lack of power to the damper control systems and

this should be checked. (See damper maintenance section). Failure
of sensors or jamming of operating motors or solenoids may make

the dampers and the control system inoperative and the serviceman

should be called. (See list of authorized servicemen).

T TT——



FILTERS

Fan No. 2 is equipped with a standard fiber glass air filter
which should be routinely checked and replaced when dirty.
(see M-4) of working drawings for filter placement). This

will normally be about once each 3 months.

COLLECTORS

The collectors should be self cleaning if there is normal rain-
fall. However, during extended drv periods it may be necessary
to hose down the tops to remove accumulated dust. In all events,
the local serviceman should check collector cleanliness at least
once per month to ensure efficient operation. Pericdic checks

for water leaks evidenced by obvious rusting and caused by

Tedlar damage should be conducted. New Tedlar should be ordered
(see collector manufacturer) and rusted areas properly cleaned
and repainted. Other than this, there is very little that

should go wrong with the collector, although an annual inspection
by the local serviceman is advisable to see if anything inordinate

has happened.

DUCTS

Ducts should be checked for air leaks, cracks, or separations.
Duct insulation should also be checked and repaired or replaced

as necessary.



E.

SITE DATA ACQUISITION

The Site Data Acquisition system should not be touched in any
way. This has nothing to do with the actual operation of the
SEECO heating system but merely consists of a series of tempera-
ture and flow sensors which collect and transmit data to a
general computer processing and recording point by a private
telephone line which is connected to the transmitter in the

house,

Maintenance to dampers, damper motors, fans and the control
panel is explained in detail in the following pages. Control
diagrams showing the various operating modes are also provided
as well as a list of servicemen to contact in the event any

complications should develop.
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VENTURI FANS, 3-WING ALUMINUM BLADES

Alr Dellveries Based on AMCA Test Coder. Heavy-Duty Venturl Panel
1210 24” Fan Blades. Shipped Unassembled. 1 and 2 Speed, Totally Enclosed Moters

L ANPE o o PRI R

EMcient, economical, venturi-t exhaust fans |s embossed bright aluminum. Gray venturi
for many commercial, industrial and farm ven-  frame. Available with 1 or 2speed, 115V, 60 Hz,
tiating applications. Shipped unassembled for single phase; l-speed, 230V Hz, single phase
maximum economy,; Assembie in minutes using or l-speed, 208-220/440V €0 Hz, single phase,
simpie hand tools. Alr deliveries based on AMCA totally enclosed, split p motor. See index
test codes for exhaust systems. Fans have heavy-  under Shutters, Fan for complete description of
dng venturi panel and fixed position motor base recommended automatic wall shutter, Blade,
with rigid, tubular supports. 3wing fan blade motor and frame shipped in separats cartons.

' --.- DIMENSIONS FOR 3-WING ALUMINUM BLADE VENTURI FANS

Dia. Recommended
Blade D k Opening Wall Shutter
D A ] c 0 3 FRequired No. Esch
12 2u" A" 4 165" 12%° 14* 1C742 $ %.08
18 2 lﬁ 134 '0‘0:‘: m:“ 18 1C743 11.91
18 2 Al 2 7244 184 20 1C744 13.22
2 2% By 14 MY 204 2 1C745 14,23
e 34 8y 2 284y 2444 28 1C746 17.09
¢ 1 PERFORMANCE AND PRICES FOR 3-WING ALUMINUM BLADE VENTURI FANS
TOTALLY ENCLOSED MOTORS
Single Phase Singis Phasa | Thees Phase
CFM AIR DELIVERY 118V, 80 H2 . 60 MI*  |208-220/440V,60H2
Blade Free 1 Ul ater Stoa Stoex Stoax
Dia. Ar P P HP APM Na. Each _!ﬂ. Each Ma. Each
” 1430 1338 108 I 1728 TFA18  BAB00 | TFAIT™ S | TF4ID  MA.TR
1430/048  1338/670  1088/300  1/4  1728/1140 | TFAID 8191 | — - - -
" 278 2150 1975 /4 1728 7Cs27 an TFa2* N2 TFan n.nen
I275/1508  3180/12%0 197595 174 1728/1140 __?C-l!l ﬂ:l - - - -
| ] 1843 2680 2825 I 1728 7C59 48 90 TFaz2* TN TFA2 TL88
I845/1808  20M0/1625  2525/1128 L4 1728160 TCA30 (19 ] - — -— -
s 3128 2578 1/ 1728 TFa24 82T TFA8 (1% TR na
3278/2188  3125/1000 IWTH/1140 LD 1725/1140 TFa7 . -— -— - -
n 2920 7760 2578 I 1728 TCAN BT | TFAZEY 7488 | TF423  TRAS
W20/1930 I760/1830 2578/1218 L4 1728/1140 TC832 7.8 -~ —y - —
3445 3278 3110 1/3 1728 7C647 BA14 | TFA ETO8 | TFARM TS0
AL/ 22800 3TV 2040 J110/1888 173 1725/1140 TCS58 TL84 — -— —— -
4178 «Wm 850 172 1728 TFa32 o TF43 -, TFAM an
4178,/2778 «m_mu .‘-Eﬂfm 12 1728/1140 TFals | ¥ | - - - -
M 32% 2900 2018 /4 1723 7can 448 Fales T TFAT m2e
2 20001888 osie et 1/d  qrossiien 1 TCSM TP L - A SN
avid FHE) ELLY) 14 1725 TFals 5881 HIE) (9% | 7F: nie
3975/2028  3725/2178  MM0/17S0 L3 1728/11400 TF 441 ™ — —_— -— -
4750 455%) 4300 1/3 1728 TCa80 nar TFaa2 A TFed nmn
180/3148  4850/7TTE 4300, 2350  1/2 173/1140 TFa4d | 81} - - - -

(*) B, Lt phase axcept ® which have capaclor motors with sutomabie reset Lhermal protecuon.

MAINTENANCE
M TR - CHECK WIRING FOR SECURE CONNECTIONS. OILING

IS NOT REQUIRED AS THIS MOTOR HAS SEALED
BEARINGS.,
PUWLEY- CHECK PULLEYS FOR SECURE FIT AND ALIGNMENT.
BELT - CHECK BELT FOR WEAR AND REPLACE AS NECESSARY.
ADJUST BELT TENSION MAKING SURE ALL MOTOR

MOUNTING BOLTS ARE SECURE UPON COMPLETION

Uh“;.\.:\ el

OF MAINTENANCE INSPECTION, OF pOOY
(

FAN
HOUUSING-CHECK HOUSING FOR SECURE WALL ATTACHMENT.
0O
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E-2 FAN MOTOR
& ORIGINAL PACT 7

OF POOR QUALITY
BLOWER
SINGLE-INLET, BELT-DRIVE DUCT BLOWERS

7, 108 and 124" Sizes. Single-Widih Ad|ustable Discharge

Your best buy !n single-inlet blowers with inlet unob

structed, for general duct ventiation, exhausting, air

condiUoning, processing and Industrial use. Comes with

67 bottom horizontal discharge which can be altered on the

58 ob W any required discharge position by drilling new

We. 7C387 oles and rotating blower housing on base and boiting in

positon Adjustable top motor mount quickly changed

from top to rear mountng HRugged construction of heavy gauge steel

uu-cunwt. Very quiet. High volume at low velocity. Over-sized ball
bearings. Alr deliveries are based on standsrd lest codes of AMCA

rating temperature s 180°F (82.2°C). Gray finiah. 40°C rise,

..iL

8- as L

8 Maximum o
» continuous-duty Dayton resilent-mounted, automatic-reset lhorunlly
~m protected, blower motor and drive &uld separately when blower Ia
# ordered compiets. Request Bulletin 7
< BLOWER DIMENSIONS Shes WL
e Steck W hee! Shaft  inlet Ouua Overall Lass WRA
} Ne. Dh' Da. Da w H w D |Motar Meur
“ 2087 9' :oq' GH’ 17 11 1| M «0
2CHA8 w"“ﬁ E 19 12 18 12 82
20800 l:ll( llli lﬁ o 15 2 80 80
CFM AIR DELIVERY BLOWER Lass BLOWER WITH 1723 APM MOTOR & DRIVE
AT RPM SHOWNM(]) Metor and Orive
Meter Dats WRA Auvtematic
LU O VL Ve R Ve o T | B lower Stock Voits Therma| Pretection
w s w P s » RPM Ne. Cach HPF M Hx Typs | Steck No. Esch
1100 1000 9O 418 - in00 | 2C887 ll! !l i/4 115 Spht | 7C651 I'Il 53
1860° 1800 um IJ'G 1140 — 1000 | 2C888 75.0 172 118 Spls | 7C652 l. 2
) 4 tn 2100 19m0 1460 | 875 | 2C800 118. 75 12 118 8 C§S53 171.46

(2) Overloadad below 34* EP.
() Overioad—Now r-rmmaldtd for operstion at this BP with specified HP

MAINTENANCE

M)TOR - CHECK WIRING FOR SECURE CONNECTIONS.OILING
IS NOT REQUIRED AS THIS MOTOR HAS SEALED
BEARINGS,

PULLEY -CHECK PULLEY FOR SECURE FIT AND ALIGNMENT

BELT - CHECK BELT FOR WEAR AND REPLACE AS NECESSARY,
ADJUST BELT TENSION MAKING SURE ALL MOTOR
MOUNTING BOLTS ARE SECURE UPON COMPLETION

OF MAINTENANCE INSPECTION,

|




e A

706 E~2 BLOMER
SINGLE INLET BELT-DRIVE DUCT BLOWERS

Air Deliveries Based on Standard Test Codes of AMCA

9, 10% & 124", Single-Width, Multi-Vane Wheels
Adjustable on-the-Job to Any Discharge Position

& Very Quiet. Adapts to Many General Applications
e Economical single-inlet blowers with inlet uncbstructed, for general

duct ventilation, exhousting, air conditioning, processing and indus-
trial use. Comes with bottom herizontal discharge which con be
cltered on the job to any required discharge position by drilling new
holes and rotating blower housing on base and bolting in pesition.
Adjusteble top motor mount quickly changed from top to rear
mounting.

Saadm.

-l

Rugaed construction of heavy gouge steel throughout. Very quiet.
High volume ot low velocity. Over-sized bell bearings for long life
and dependoble operation. Finished in baked-on gray enamel. Maotar
not included.

e el

Air deliveries of blowers listed below are based on standard test
codes of AMCA.,

@- g 2C887 1100 1000 890 800 475  — 1000 1/4 25
2CB88 1490 1600 1480 1370 1140 — 1000 1/2 36
[Zcaoor 1 1 T TT00 Y980 1480 875 172 60)

(*) Overloaded below 4" SP. [}) Overicoded at this 5P ot specified HP

! BLOWER DIMENSIONS
Model Wheel Size Shaft

No Dia. W  Dia. A B C D E F G H J K L M (=} P R S

2€887 9 4% % 10% 10% 64 © 6% 5% 7% 7% 6% 4% B'W 7% 8% 1% % %
2CB88 10%  S% % 12% 11% 8 V1%  7'9%, &4 03, B'% 7 5'4 9%y 9ve 104 1'4 W 114
FCSOO 122 64 Ya 16% 13% 9% 14% 104 Bla 11V 10 BY% 6% 13% 114 12% 2 Y 17

TR

|
R-DIA {53 5
./4 HCIES% o i
I e g B
{ 4 . Ll
D— | M ——i |
p— A - _———— () —
Ty g o e vt g Wy v 1 £ - ——— Ty
.‘-{;;T.‘EJ[A.“."»:i_:a.J’-:T.. L A C{T U R EN TS a0 U \‘,..' At .]

Lithe in US A 76/22



_WIRING DIAGRA
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DESCRIPTION OF OPERATION

Whenever the "Summer-Off-Winter" switch, Sw-l, is in the "Winter" position
and the "Mode Selector"™ switch, SW-2, is in the "Auto" position the system will
operate in one of the following modes: :

MODE I: Solar to Space - When sensor s-1, mounted on the absorber - pla:e.

; is sensing approximately 110°F and is hotter thaa the témperature.
that sensor S-2, located in the heat storage tank, is sensing, the
differential thermostat will enmergize R-l. If the space thermostat,
T-1, is calling for heat, but the furnace thermostat, T-2, is not,.
then R-3 and R-4 will energize causing motor actuators M-l and M-4
to open dampers MD-1 and MD-4 and M-2 and M-3 to close dampers MD-2°
and ¥D-3. The fans, F-l and F-2, will be on delivering heat to the
space until the thermostat, T-1, is satisfied. However if DT-1 is- -
de-energized but the tenmperature of the discharge air from the absorber
13 90° or hizher thermostat, T-3, will override DT-1 and allow the
Solar to Space mode to continue to operate until T-1 is satisfied.

MODE II: Storage to Space = Whenever the discharga air is below 900?, and
DT-1 bas de-energized R-I indicating that the tank storage temperature
‘{3 hotter than the abosrber temperature, and T-1 i1s calling for heat
while T-2 is not then R-35 and R-6 will energize causing the
appropriate motor actuators to close MD-1 and M0Z and open ¥D-3 and
MD-4. Fans F-2 will also be'on and F-1 off until T-1 is satigified.

MODE III: Collector to Storage - Whenever T-1 and/or T-2 are not callinmg fer
heat, and DT-1 has energized R-l1, R-7 and E-8 will energize actuating
the motor actuators to close MD-2 and MD-4 and open MD-1 and MD-3.,
Fans F-1 will be cn and F-2 off until either T-l1 or T-2 call for
heat and/or DT-1 de-energizes R-l.

MODE 1V: Auxiliary Heating - Whenever T-2, which is set 2 degrees below
the setting of T-1 calls for heat, R-2 is energized causing MD-I,
MD-3 and MD-4 to close and M)>-2 to open. Fan P-l will be off while
the furnace burner acd fan will be on until T-2 is satisfied.

Whenever the "Sumzer-Off-Winter" switch is in the "Surmer” position, R-10 is g
energized closing MD-1, MD-3, MD-4, opening MD-2 and ENERGIZING THE ATTIC FAN CICUIT
F-3. Alarm, A-l, will scund upon initial start-up until the fao reaches full

speed, activating flow switch PE-1, silencing the alarm. 1If for any reason R-10

is ¢nergized and abnormal low air flow is sensed by PE-1 the alarm will sound.

Vhenever the "Summer-Off-Winter" switch is tn the "Wiater" position, the Mode
Selector” nay be 4ndexed from the "Auro" position to any of the other four positions
sctivacing any one of the four mwdes desired.

10



MOTORIZED DAMPERS FOR 16 to 60" FANS

mw
H}’anfah or&xhaust Systerms )y

 xee s Models For 115 or 230 VAC‘E‘*
"__-—-- —_-j-_;—__:l;.mUntJ{nd:on!u}y or Vurﬂnllg_r ~
;= === § Extruded.Alumiaum.Construct 153
gha . P o - - T =
Y-8 *;kfigg BN TR T mAe

IGINAL PAGE 139

u}a Sjbﬂc Panai Mﬁ.l‘."’w'ht. b

iy {4 “fw]ihlrflmn"** "'f
> _,;‘ 7 ¥ I Doubie Panel mm

B ik ,“f“'a sur“ -aw-.u-.na 40" Fans ')

- bt - -
Heavy duty dampers with n“ur‘m. al.r'v}" a“ur ne drprnhblr service. Frame I3 2* D with
frame and vanes, Can be mounted horiz I 4.;» Aq r" |kl Ample %4, dia. mour ning holes 16
or vertically. For intake or sxhnust 3emlis atl ans t 48 re sing anel, 54 lo 60" are
Tie rod linkage t5 att ached to vanes on fan side, doubie j ¥ion br

i B *) f Motor 5 I = H—_‘" (=
For Fan | ALLTY Owarall Brgcaat C | Sheg.
Daumeter | M) 50 Hz Square Extensioni ) . Eark | WL
= iR e T By’  369.49 | s
16 i =0 ‘ i 'n ! 4( ‘6“ 63 49 ; 5
2 | 113 3 iy 73.85 20
20 \ 230 =3 ' Aty 73.85 | 0
24 | 118 s Y, R 82.00 | 25
2a Zi0 o 25ig iy 8200 | 23
3o 4 33 ilig )4y 117.91 f a5
is 2408 4] 5 “a 1316.65 4“4
Tl ] T dpee— 8k Joig 165,29 | 54
an 24(3) 51 4y 104 195,03 al
54 i <30 57 Loy i 283.3% | w0
60 23 Lk ] 814,y 104 317.88 101
(* Ir\uun ing 1-1 wide flange on all srdee Y1 From dampere f;
(3) 24V unita have 115, 208240V 24V B0 Ha woansionmer for single or 3-phase mower
}) Doubie nanel dam-er
716 HFT WH('._E‘.""" Pif"f'S WWGEA-"M ER, INC
. A P} T M K M 8
4 ' J e iy 1 O,
- -~ - g A =~ o Tee ,
MOTOR - CEcK WirinGg FOR SECURE CONNECTICNS, TEST MOTOR
PERICDICALLY TOCHECK FOR PROPER OPERATION,



This page is copyrighted. For information on the
Control Damper, contact Ruskin Mfg Co., P,O, Box 129,

Grandview, MO 64030.
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NEW

series T26
LINE VOLTAGE THERMOSTAT

Heating, Cooling, Combination Heating and Cooling
Standard Duty and Heavy Duty

APPLICATION

These line voltage thermostats control heating, cooling,
or vear ‘round aic conditioning urits in commercial. in-
dustrial or residential installagons. Typical uses are
for unit heaters, fan coils, blast coils, refrigerated storage
rooms, electric heat. duct furnaces. greenhouses, etc.
Models are available with SPST or SPDT contact action
and for standard duty (nominal !§ hp: 10 amps. non-
inductive) or heavy dury (nominal i hp: 22 amps. non-
inductive) applications. These thermostats are ilso
suitable for low voltage applications.

Where critical or high value products are to be main-
tained at a specific temperature, 1 single thermostar
should not be applied to perform as both an operzting
and a limit control. In these applications a separate limat
control with alarm contacts should be wired 1o indicate
when the limit control operates.

For line voltage thermostats with integral selector switch-
es refer to Series T22, Bulletin 3233,

For low voltage thermostars refer ro Series TS51 and
Ys1 Bulletin 3144,

FEATURES

— Field .ld:lpl:lble to vertical thorizontal mounung and
for knob, key or concealed adjustment.

— Knob, key or concealed set point adjuster,

— Low and high limit dial stops — concealed, adjustable
throughout set point range. Can be ser for ocked
dial. See Fig. 2.

— Locking cover with Phillips—head screws i« standard.
— Close differential withour need for anticipator.

— Internal dual celsius and fahrenheit scale is standard.
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Fig. 2 — Interior of Series 726 Note how element 3 w-apped sround
inside of thermastat far maxmum sentitivity. 'nregral cdjustcbie
high and low limit stops
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Fig. 1 — Series T24 thermostat with haritentel foceplate (left) or
vertical foceplote (right!
— Enclosed Pennswitch contact unit — dependable,

dust proof and field proven.

— Separable mounting plate allows easv mounting and
wiring without removing thermostat cover.

— Switch mechanism and wiring terminals (=8 screws)
go into switch box for safety and isolation of load
from sensing element.

— Martching bumidistat (Series W43A) is available, see
Bulletin 3391,

GENERAL DESCRIPTION

These thermostats are extremely versatile. Using different
field-installable faceplates, combinations of (1) vertical

horizontal mounting, (2) knob, key or concealed adjust-
ment and (3) with or without thermometer indication
are possible. These thermostats have metal locking covers
with Phillips-head screws ro discourage unauthonzed
tampering. The standard models are supplied with a
faceplate installed for vertical mounting with knob ad
justment and thermometer. A field installable faceplate
for horizontal mountng 1s also included on wholesaler
models. See Figs. 1 and 6. Standard models are SPDT
for heating, cooling or heating and cooling applications

Standard models can be changed in the field as follows:

1. To convert to key adjustment, remove the screw

from center of kneb and the knob becomes the Key

To convert to other configurations. for example
concealed adiustment, seiect the faceplate kit rhat
meets the desired recuirements from the "Faceplate
Selection Table” on Page 3.

The cuver and faceplate design makes the thermostars
adaptabie to anv decor. The thermostats have a sturds



steel cover with “tawny silver” finish. The taceplate is
dark brown and light brown with aluminem aumbers
and graduanon marks. The internal dial on thece thermo-
stats has a dual Fahrenheit-Celsins seale, see [z 2.
When a faceplate with Celsius thermomerer  nd set
point scale 1s used the thermostar 1s rorally Celsius.

The liquid charged sensing element is formed 10 ach'eve
maximum sensitivity to surrounding air temperature
changes (see Fig. 2). Coupled with 1 highly efficient
diaphragm and leverage mechanism, the element operates
a rotally enclosed Pennswitch contact umre for close
differential and dependable switching action without
the Juse of “heat or cool” anticipators.

Elimination of anticipators increases versatility of these
thermostats, which mav be used on heaung and or
cooling over a wide range of current loads, either on
24 V,, 120 V. or 240 V, systems.

TYPE NUMBER SELECTION

Type . Typical
Number Function Applicetion
HEATING
T16A SPST heoting Fig. 7
T268 SPST heavy duty hecting Fig. 7
COOLING
[ me SPST cooling Fig. 8 |

HEATING, COOLING OR HEATING AND COOLING
[ 1288 SPDT heaoting ond cooling m;.ﬁ}“-ﬁfﬁ"
T2867 SPDT heovy duty heating ond cociing | Figs. 9 thru 13

SPECIFICATIONS

Thermostot Ronge “F. (*C))
40 10 90 (5 1o 30)

Thermomaeter Ronge °F. (*C)
50 to 0 (10 to 30)

Mechanical Differential: Approximately 0.7° F. (.47 C.).

Operating Differential: The operating temperature dif.
ferential of any self-contained thermostat depends on the
current flowing through the thermostat (amperage
load), the velocity of air over the thermostat, the rate
of temperature change to which the thermostat is sub-
jected and whether the thermostat is operating heating
or cooling equipment.

Graphs (Figs. 3 and 4) show the operating temperature
differentials of these thermostats under wvarious load
conditions. These curves are based on tests made in 2
NEMA standard test box according to NEMA standard

| 17264, T268 322 T

OFLRALING [sbFERENTIAL *F

OPEHATING DIFFERENT

| WEATING |

Q0 (
o] 2 4 & 8 C 2 - € e 20 2
AMPERAGE LCAD

Fig. 3 — Operating differentiol for Series T24a and ‘eating side of
Series T24S (lower graph linel. Upper graph line illustrates differential
for T268 and heating mnde of T24T.

FENN SERIES T26 LINE VOLTAGE THERMOSTAT

F o e ceuwe | L. ¢
za J—— " 22?
&.‘ Ln.-h-‘-—“—”l » = ;i
~ = -
.'.6 o . | i
3 (N
§ 20,20 C"JOLI"G—'—" g
§. 0.0 ] b
0 bt - °
) 2 < L 8
AMPERAGE LCAD

Fig. 4 — Operating differential for Series T26) ond cocling side of
Series 7245 (lower groph line). Upper groph line illustrates differential
for cooling nde of Series T26T.

The heavy line in each of the above figures is the nominal operating
temperoture 4 fferentiol Production ‘hermostats may vary from the
norm ai indicoted by the sheded arecs.

DC3-1959. The air velocity was 25 feet per minute (.127
m/sec.) and the rate of temperature change was 6° F.
(3.3 C.) per hour. For air velocities greater than 25
feet per minute and/or for rates of rcm(renrure change
less than 6" F. per hour, the operating differentials will
be less than shown in Figures 3 and 4.

Base: .050” (1.27 mm) cold rolled steel. Baked on "taw-
ny silver” finish.

Cover: .025" (.64 mm) cold rolled steel. Baked on "taw-
ny silver” finish, Faceplate is dark brown znd light
brown with aluminum letters and markings.

Mounting: Separable mounting plate. see Figs. 5 and 6,

T ey TAT
wOUNTNE PLATE
LOCH NG MCREY N\

o=,
O TR, TR AT
f’l et '-'-o

Fig. 5 —Lline drowing illustrating method of mounting a vertical
thermestat to @ herizontal outlet box ond installing
o horizontal foceplate.

Tl TaOYTAY

i

LS TG
AT
OUNT NG P AT e

LOCH NG SCM W

W RTICAL YRCTMLATE

T amOl AND

" W TE R

I0LD VERTCA,

faci ATt "OR

COme LA 1D ACART N

Fig. 6 — Line drowing llustrating methed of mounting a vertical

thermostat to outlet box. Alie shown is o solid vertical focepiate
for concecied odjustment when denred.

Page 2
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v\c‘?\){\ PENN SERIES T26 LINE VOLTAGE THERMOSTAT

I\
Gﬁ Q\‘
PO0%

Sensing Element: Liquid charged for positive trouble REATING
free operation. R
B -
Thermometer: Bimera! rvpe for accuracy and clano . o~ "
Thermometer may be quickly calibrated, if ever required, 2w @
by turming hex- head screw inside cover. BT vniibiviituiint B yo
NEUTRAL e “EATING

Wiring: All wiring is connected ‘0 large, easily accessible

wiring terminals located on the contact unit at the back Fig. 9 — Types T245, T24T wired for henting applicatian
of thermostat. Terminal identification markings are

stamped on the back of the case.

COCLING
ELECTRICAL RATINGS e
L] ”~ {
Type T26A, 1265 3 0 &
Matar Ratings [ 120v. | 208V. | 240V. | 277 V. | e s gy e -
A. C. Full Lood Amos. | &0 | 35 | 30 | - NEUTRAL ——— CUCLING
T T
A. C. Loched Rotor Amps. | 140 210 18.0 - . Fig. 10 — Types 1245, 1287 wired for cooling application
A C. Non inductive Amps 00 ! 100 ' 1006 | 100 |
Pilot Duty — 125 VA 24 to 277 V. AC. |
Type T26) HEATING AND CCOLING
Moter Ratings T 120v. | 208v. | 240V. | el
A. C. Fuil Lond Amps | 40 | 25 ] 30 i |
A.C lockedRotor Amps. | 360 | 210 | 180 o ol .
Pilot Duty — 125 VA. 24 te 277 V. AC. ( ACPELES S,
HOT | EXTERNAL
Type T26B and Heating Side of T26T NEUTRAL — | MANLAL CR
Motor Ratings | 120v. | 208V, | 2e0v. | PV 1 [ 7 | chlaceoveR
A, C. Full Lood Amps | %o ! 92 | 38 | = | Wooa - SWITCH
A C.locked Rotor Amps. | 960 | 552 | 480 | — | -
A.C. Non-Ind. Amps. | 220 | 220 [ 220 | 220 ! ‘ — HEATING
Pilot Duty — 125 VA 24 te 277 V. AC. | 2 10
- " — COLING
Cooling Side of T26T
T T Fig. 11 = Tyoes T265, T26T wired for heating ond cocling
i Metar Ratings 120v. | 208v. | 240V o il gl s g odlinsscin Pt
A. C. Full Load Amps \ 80 | 8 0 LX)
A.C.locked Rotor Amps. | 480 | 480 | 4BO0 |
Pilot Duty — 125 VA 24 1o 277 V. AC. HEATING AND COOLING
! r‘_"..z*B"‘j .
! | | :
- 5, | FAN SPEED CONTROL
' 1) {1 < [ 2 N
TYPICAL APPLICATION DIAGRAMS i O O @ QMG
QT . —{ }-—-—7
N\ FAN
NEUTRAL —t——— —== W
HEATING | l ;Bl () VALVE
g - il \ L5 e i
T ' CHANGEOVER
r f : CONTROL
: ! r5 i Fig. 12 — Types T245, T24T on fan.coil unit with cycling valve
‘----}----t_---' continuous fon. Terminal markings shown for
. HOT TO Type AI9CAC chongeover contral.
NEUTRA| = HEATING
Fig. 7 — Internal diagram of Type T28A ond T248 HEATING AND COCLING
i | h"‘L‘ .
o= =y g
4 ' (3 i 2 '
COCLING -..1-.----1-—-..._
jrmmeammm e, :gf'-—-—-—" o —
| - UTRAL et (AN A
3 " : 5Y1 . il VALVE
! o o8, T
: 4 ! B O
:_ b . : “HANGE S r:l FAN SPEED CONTRCL
DY —— ki -
NEUTRAL -— COCLING Fig. 13 — Types T285, T26T on fon.coil umit with eycling fon
and volve Terminal marsings shown for
Fig. 8 — Internal diogram of Type T28) Type AIPCAC changeover cantrol
Page 3
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PENN SERIES T26 LINE VOLTAGE THERMOSTAT

OPTIONAL CONSTRUCTIONS

Brand Nameplates: Available on quantity orders Check
with the nearest Penn district office or Customer Service.

Concealed Adjustment: Available on factory order at

no extra cost. For field changeover use the concealed

faceplate kit and install directly over the faceplate on the

kowr Locking cover screws are supplied in the faceplate
it.

Faceplates: Available in separate kirs for on-the job
installation. All plates have peel-off backing strips.
Faceplates are available in all combinations shown in the
following rable,

FACEPLATE SELECTION TABLE

Kit Mounting Position | Type of Adiustment | "-.nnom.nr‘
Number Yertical NorllnMolI Knob ICuﬂ"aiod_L_"ﬂ 1 Nu |
PLT213.§ - X - | x - | x|
PLT2134 X ot 8 [ =1 8
PLT213.9* X - | x - | X | =
PLT213.11* - | x I x - | X |-
PLT213.15 X | = - X 2 | =
PLT213-16 - X - 2 I 2l =
PLT213-17 X | = ¥l e |- x
PLT213.18 TR S O T

% Supplied with stondard wholeszler models (vertical s factary
installed)

Foceplates must be ardered in multiples of ten Consult Penn sales-
man or Customer Service for Celsius vet point dials or Yiermometer
plates.

Key Adjustment: Remove the knob and keep for key
adjustment when set point change is desired.

Locking Cover: Standard construction has Phillips-head
cover screws. Allen-head cover screws and wrench are
available in a kit for field installation, speaify Kit No
SCR15A-600,

Thermostat Guards: Plastic. wire or cast aluminum
guards are available at extra cost. See condensed caralog
r "GRD" Bulletuin No. 3860.

SHIPPING WEIGHTS

Individvol Pack — Ibs. (kg)
1.0 (.48

Overpack of 20 Unite — Ibs. kg)
220 (9.9)

REPAIRS AND REPLACEMENT

Field repairs must not be made. Replacement thermostats
may be obtained from the nearest Penn-Baso Counterline
Wholesaler. When ordering 1 replacement thermostar,
specifv Product Number and Serial Number as shown
on cover label of the thermostat

ORDERING INFORMATION
To order, specify:
1. Product Number. consult condensed catalog,

2. Faceplate kit. if other than standard is required
Order in muluples of ten.

5. Other optional construction features, if required
(quantiry orders only).

a. Faceplate required if other than standard vertical.
b. SPST conrtact action.

¢. Brand nameplate.

DIMENSIONS
ll-—--—_z.l.!.ul.-.—— --u.é?-'--‘ m-;‘..—_“
» DR
LL rud L] % "_:'?c',"","'c nOLE
] /'
- - J— - s - _.t
r M —— ?;Tq——l r ‘M I A [ —;‘;nh
‘ [ | :!V | | I 'r—‘_'.' - - |
Wl ] 1‘ b= = 4 s I
1 = { | o - - |
B 1 ER I igw =
| | ! e l Ly | |
| | ! 1!l A Lo
I SR P ! | sH
H [_t i ais | | | : |
I ] - ] Iy | N
I ! ! : e —— :
IR - s
1 | 1 | 00!
iy | L' T et
e =, 58 K

— p—

- a4

Performance specifications appearing herein are nominal and ave subject 10 sccepted manufacturing tolerances and application variables

PENN CONTROLS ¥

En OF ORNSC N SERVICE TOME
Lithe in U.5.A. .‘111 CAMDEN COURT, DAK BROOK, iUl m:‘ 4.5.75
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URIGINAL PAGE I8 4
OF POOR QUALITY series Alq S

UTILITY THERMOSTATS

For Farm, Industrial and Commercial Use

APPLICATION

These temperature controls are designed ro cover 3 broad
range of uses for heating and general purpose require-
ments. See “Application” column, “Specifications”

; . L, i
Page 2, for typical uses. Controls have SPST contacts ‘
which open on temperature increase or they may be _ 1
supplied in single-pole, double-throw contact action. o : J |
Various control ranges are available to cover working \\ i
2y = :  co—
temperacures from -30 to $50° F. Closed tank fitnings ) /
: 5 : — i
and bulb wells are available for immersion applications. E:— -_—

For single stage and two stage farm building wall
thermostats see Bulletin 3542, For temperature controls

for cooling applications see Bulletin 3531

ADYANTAGES

1. Dependability . . . precision snap-acting contacts in
dust-uight enclosure.

. Dependabilicy . . . low volume. responsive liquid
filled sensing elements.

v

3. Wide choice of temperature control functions with
a minimum number of models.

4. Precision “repeat” accuracy which is unaffected by
barometric pressure and cross ambient problems,

5. Special close differential models available for critical
requirements.

GENERAL DESCRIPTION

The Series A19 is a small, compact control with adjusta-
ble or non-adjustable differential. Models with adjustable

Fig. 2 — Space thermostat with
Style 3 coiled bulb and finger-
tip adjusiing knob.

Fig. 3 — Control wuh plain cover,
canceoled adjustment

Page |

Fig. | = (Lett) Control with externcl range sole, wrewdriver odjvitment
Right! Interior of model with adjustoble differential

differential and ranges of 20 80° F. and -30 +50° F.
have a differential scale plate showing ditferential in
degrees. Other ranges have a scale plate (see Fig. 1)
with a muldplier shown. For example when “min”
differential 1s $° F. then X2 is 10° F., X3 is 15° F,, etc.
The controls are supplied with adjustng lever at mini-
mum differential scamped on the control. To adjust move
the lever o the differental required. Models are availa-
ble with or without external range adjustment and
visible scale. External range adjustment may be by screw-
driver slot (Fig. 1) or range adjusting knob (Fig. 2).

A built-in, high limit stop is an integral part of these
controls and may be adjusted quickly and easily in
the field.

Model Number A19BAG-1 is specially designed for
portable heaters. It is supplied with a 6° cord, 120V. A.C.
pnl.lrind plug, and a chain hanger kit.

ELECTRICAL SPECIFICATIONS
Types A19AAB, A19AAC, A19BAB, A19BAC

i I’ _ Yeim AL T 120 | 208 __;_‘ 40|

' _F_._.II Llood Amps 1 tsb | 92 80

] Locked Rotor Amps T %0 | 552 I T 480
-..N-on i-a_duﬂw-. or = o = = T |

Reustonce Lood Amps ® 22 Amps. 1201w 277V AL, |

! n = -_%_lnl_Lamp Looads SETER =)
1 L _Pilor Duty — 125VA. 2410600 V. AC.
Sy : * SPST RATING
. Type A19AAE
— | et et e e ———— P
O e — | L Voin AC. - 130 | 208 ! 0
{-'"—‘-:i 1 | Full Lood Amps 60 Ja 30 i
o e, | { . — " O )
,---—..,:‘_- " Loched Rotor Amps _360 | _:04 . 80
Non nductive or
Rewitonce Load Amps 10 Amps. 12010 277 V. AC

Mat Lamp loads)

Pilat Duty —

125 YA, 240 277 V. AL



+ SIRIES A1 UTIL'TY THERMOSTA'S

f o aa e i S TR s e A —— e — W —

SPECIFICATIONS

o -_.!-?“—_‘ : Moa Cover Fornge Aa us e
Mode! witch | Range DR | Buih  Bulb Buib Sue  Buh Well € e TR
: Number C;:o 1"::! Application Action ' ¥ ,'o;—-. Sc:-- --:l.n L] Ouluqd lo:-::n Su;p»ﬂ-.:m, Scole :‘n::r Knob
L : B 5o
[AIPAAB4 713 428 Flud Lma g';:: Wwliol 3 140 1 WAy 2600 & 3" X x
| | Duweer
AIPAABS  TTI9 4218 | Mot Warer Limit <.‘:"’°.“:' 100 1o 250 | 8 | M 7290821, ',";":""?" None = X X
s { | Conn,
AISAAB7 | 719 4218 |indusiioiOven 0P8 10010300 | 7 0 30 0 ) V100" == | & X X
[AUSAAB- 10| 7110 | 6218 | incuarial Oven Ooems: 20010350 1 10 | 420 T == s o X "
. | Gutde
AISAAC.Y | 7vs eamex SiitetllSeOT -d0ie -3 8 | V0 | 1 deaaye ‘5‘1...:' | ¢ % | x x
vepied
TAIPAACH | 717 218X 'lua bimat SPOT | 100250 | 6 1 390 | 1 Saad¥i, | 239608 6 ] X X
: : I AL S LG M it
[AIPAAC-T| 718 6218X | Fluid Limit |01 | 100k | & | 90 | 2 2904 :--.f..w.--;‘.'.‘.;.-.m... = x| x
! -
| TN I Bveet
[AI9AAC.12| TTI0 621K Hot Worer [ seor | 10010250 | 8 290 | 2290w 10w, ITINSY Nene| - X x
! b S Conn
A19AAE-] L m 4218C | Crop Dryin Opers | wn 0180 | 2 100 g (Ve ally - .
B ke S 3 Bt Covoer Coil =~ vos . -
! | Direct
(A19ADB-2 | £T20 mnnI:;',:‘,";;.‘.',"" 1 Oans | 10000250 [1058) 200 | 3 |20 ez, immemen) g, .. x X
| Cann
- = ~Cont
| i Oirect
A19ADRY | - um~| o ¢ g B - m-.m,‘:‘,"; 90 | 2 | 290020, IMNNNN None - X [ X
b = Conn 5
A198A8-3 Im e lﬂul-nu (CoamT 351098 | 3 | 0 . 3 | Ced — Nem| = x| x|
AI9BAC.] | 7T eiex :,‘:’,",‘ﬂ’,":;':,“,‘:,’; SPOT | 30mt10 | 3 | le@ | 3 Coil — None| — x X
T TParanie Hearer 1 ! : = ] | ] _J|
EAIOIAG-I im: gt T IR .f;';"". Bress | 3 | te0 | 3 Coil - | Neme! — | 1% ] 1'%
gy | | Poarired Plug | i o | | | |

9 Manimum bulb tempercture which 'he slement (an withyiond
temperature whith ‘he cantrol con withiland on repeat (yiley

OPTIONAL CONSTRUCTIONS

NOTE: For most prompt service, select controls listed
under "Specifications.” above. If these are not entirely
suitable for vour application, then the following vari
avons are availuble. Consult factory or nearest Penn
representacive.

Contact Unit: Close differential or special close differ-
ential may be supplied.

Ranges: Ranges may be supplied other than those shown
in “Specification” table.

Copillary Tube: Additonal length of capillary over o
available act extra cost. Extra length in 2° increments
from 6" to 10°; over 10’ in 5° increments.

Armored Capillary: Single braided copper armor mas
be supplied at extra cost.

Range Adjustments: Concealed dial with screwdriver
slot (plain cover), exposed dial with screwdriver slog,
diai and knob adjustment or models with fictory sealed
setting mayv be supplied (see Figs. 1, 2, 3.

at infrequent arervais during

de of contrel, wweh @y shipping conditions. This s not ‘he

Sealed Stop: Available ar extra cost.

Adjustable Differential: Available at extra cost.

MISCELLANEQUS SPECIFICATIONS

Case: .002" cold rolled steel. Special corrosion resistant
dichromate dip finish.
Cover: 029" cold rolled steel. Grav baked enamel finish.
Contact Unit: Precision Pennswitch. Snap acting contacts
in dust-tight enclosure.

Mounting Bracket: Optional at extra cost.

SHIPPING WEIGHTS

Shipping werghts shown below are approximate. Weights
vary depending upon construction. Generally, outer pack
will contain 25 individually packed controls.

Individual pack: 1.0 1b,

Outer pack containing 2% individually packed units:
20.0 1bs.

‘age 2
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ORDERING INFORMATION

L. Specity Model Number only, of available (see “Speci-
fications  chart)

If Model Number s not available speaify
Number (see "Type Number Selection  chart).

I'ype

a. Capnllary length.

b. Range.

¢. Bulb stvle.

d. Bulb well, if required,

\‘l [ — == =2

STYLE | (omawn suis)

STYLE 3 (con)

ELEMENT STYLES

- R

STYLE | (Swacen sus)

=01 1 —

STYLE 4 (STYLE | SWAGED-PLUS
CLOSED TANK ADAPTER)

;.__.SFRIES A1 UTILITY THERMOSTATS

ORIGINAL PAGE IS
OF POOR QUALITY

e. Packing nut. of required

f. Aoy other miscelaneous specifications

REPAIRS AND REPLACEMENT

Repairs are not recommended in the field other than re-
placement of the cover, well ussembly and packing nut
assembiy W hen ordering replacement parts, give control
Model and Serial Numbers. Controls requiring attention
should be returned to the factory or nearest Penn-Baso
Counterline Wholesaler for inspection and service.

STYLE 2 (WELL IMMERSION)

| |
| | |

L D

STYLE 7 (COILED BULB 8 CAPILLARY)

1a bl

on Series A9

Fig. 4 — El syles

BULB AND BULB

—

{F'r@ﬂ}

Optienal foctary secled setting
ovoilable on guantity erder.

Bulb spport tube

= B =

Style 1 ywaged bulb with swpport tube

Style 1 element ottached
to the cowe.

ACCESSORIES
1
r‘-‘u ot MR AW SETANEE T NPT aDARTER !
| \ e \
s )
s e
.,
AL
AR WFeOR

Port Mo 442838 pociing nut osembly (Use with Style 1 bulb
with suppert tube for direct mmervion oppleation |

L

(
T AR |
i
|
I

oo NS
4
P

~r

| et o 139 .

et &L (Y900 % 2

CaRT WO ad) 442 178 |
SARY WO @t s w00 MO 4 Ye

Buib well dimensions.
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' SERIES A13 UTILITY THERMOSTATS

)

DIMENSION DRAWINGS
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DIVISION OF JOHNSON SERVICE COMPANY

— a

series M40A, M40B
MEDIUM DUTY MOTOR ACTUATOR

On-Off, Floating and Prepertional Action

APPLICATION

These motor actuators position air dampers, burner fuel
valves and similar equipment in heaung, air conditioning
and industrial applications.

FEATURES
— Long-lived shaded pole primary motors.

— Die-cast aluminum housing,

— On-off models have enclosed, snap acring rravel limit
switches.

— Proportional models have solid state motor drive —
self contained within motor case. No balance relay
or mechamical travel limit switches.

— Proportional models accepr inputs from most three-
wire potenuometer controllers, 135 up to 1000 ohms,
with no readjustment required.

— Models available with adjustable inrernal auxiliary
switches.

— Both 120 V. A.C. and 24 V. A.C. versions, all with
low voltage control circunery,

— Proportional action models with dual travel for
wholesaler stock.

GENERAL DESCRIPTION

These motor actuators have shaded pole motors en
closed in a gasketed dic-cast aluminum case with mount-
ing feet. They have a hardcned steel outpur shaft.

The Series M40 motor actuator is available in on-off
models and proportional models with solid state drive
and travel limics.

The on-off models require low volrage SPDT control-
lers, snap acting or floating. They have cam-operated
snap-acting travel limit switches that stop the shaft ro-
tation at determined limits of travel. Travel is field
adjustable from 90 to 270 angular degrees.

TRAVEL LIMIT

CAM
TRAVEL
—T';A'— ADJUSTMENT
NOTE 10° ! . ! K POINTER
ANGULAR MARKS ‘_ e b

TO AID IN SETTING
ROTATIONAL TRAVEL

Fig. 2 —internal view of Zeries M4DA moter octuator showing
adjustable ‘rovel imi com

P —— .
. p— :

.
2 ) 4
& <4
- -
- ' 't
® - !-r:
' -

s A -

Pl Wy L. .
L] n -
iy 4
%, o, ———._} "
Fig | — Saries M40 motor cctuater. loed end view (left) and bock
view right)

I'he prnpornun.ll model requires a low voltage three
wire. 135 to 1000 ohms, potennometer controller. It has
solid state drive and limuts that prevems erratic control
performance often caused by excessive vibrations. The
actuator will accurately position its output shaft in direct
proportion to the control signal. OEM models are factor
set at 90 , or at other specified rotation up to 160

on quantity orders. Dual travel models for wholesalers
have a jumper installed for 90" travel. Remove the
jumper located in the wining compartment when 160

travel 1s required.

The motor should travel through its full stroke (deter-
mined by its limit switches) while performing its func-
tion. even though the motor’s full range may not be
emploved. Motor may be damaged if it is not free to
complete its full stroke. The motor should be stopped
at the end of its stroke by the limit switch, not stalled
by the damper or valve.

SPECIFICATIONS

Ambient Temperatures: Minimum —40° F, (~40" C);
maximum 130° F, (54° C.).

Built-In Auxiliary Switches: SPDT, adjustable operatung
points from 0 to 160° of motor rotation. Adjustable
differenual from 5 to 90°

ELECTRICAL RATINGS

Vain AC. [ w0 | e | wm |
Full L."d Amps | 58 | 29 _;L,._. 26
'l—oith’.d Rotor Amps i JaB 17.4 | 'l.':'éu-—‘
—P:l;n Inductive Amps | 100 1 83 | -7 2
PR e o 1
Pilet Duty 125 VA, 24 1o 277 V. AC

SPDT Switch ratings ot omoient lemperotures to 131° F. (557 C))

Factory Setting for Auxiliary Switch: 15 = §° from
COW' cravel himit with mimimum differential, unless
otherwise specified.

Conduit Opening: Two openings with knockout for
15" conduit on each side of wiring compartment.

Control Signai Input (Low Veltage): On-off models —
SPDT. snap acuing or floating control; Proportional mo-
dels—13% o0 1000 ohms, ! watt, 3 lead potentiometer.

Poge |



PENN SERIES M40A, M40B MEDIUM DUTY MOTOR ACIUAIUK

Enclosure: Die cast aluminum body. Rolled aluminum

cover with gasker.
Mounting Position: Mount with shafr hornizontal.

Power Requirement: 10 VA 120 Voles A.C. or 24 Volis
A.C,, 50/60 Hz.

Retation: Direction of rotation when viewing load end
(end opposite cover).

§ WMT 'U
‘g.i \ 103 g
¢: d‘,.m. 'o F: r’%
. f 1 g\ ‘
> * -
[ 7))
REFFRENCE FND | * l ROTAT.ON 1§ MELD
OF RQTAT.ON | ADJLSTABLE F0°

" 0 21

\a"" C.-_onouo_. //

Series MAOA Moter Actuater

GHAFT N
d T Toeg
ql s 00 *...,... »

- Cay’ O
!!' ..vna o, .“_; ‘h,‘
) o> -
J; ® , b
e ]
I | o .
-~ — ¥
Fixfo o
REFERENCE END
OF ROTATION

L LCAD END L
Series M40B Mator Actuator

Shaft Specification: !\ diameter double ended shaft
with 34" square on each end.

ACCESSORIES

Transformers: A transformer is required to provide low
voltage motor actuators with the necessary 24 volt A.C.

power supply. Plate mounted transformers mount on a
4" electnical box. Tran formers No. Y61AS-1 and Y65-
BS-1 have a ':” conduit fitng on the primary and
secondary to permit direct mounting nto the condunt
opeming in the motor wiring compartment. See Penn
Series Y63, Yod4 and Y65 Bullenn No. 3742 for ad-
dinonal informaton.

[ Transformer ! Type ":::';' y " Trarsformer |
Capoaty Mounting " A a’ y Part Mo, |
! 1
D =
| |
i | 120 Y85AS.1
{ Foor
[ 240 Ya585-1
e Y83IAJB-1
Plate 480 V&‘ll)l-l
50 VA, 208/ :_!o '“’J.-‘
I Poat 120 | YSIALR-2
206240 Y&43518-2
l Plate 120 YéaAl-1
{ - 208/240 Y6481
WO VA, : 120 [ YeaALa
oot .
{ i I 208/240 | veasia

Plate mounted transformer
i illustroted cbove

foot mounted 40 VA tronsformer,
Y4585 1 i vhown

Valve: The M40 motor actuator can be used with Series
Vo0 valves. Use Product No. Y20EAA-1 valve linkage
when installing the Series M40 on valve body. Refer 10
Bulletin No. 3428 when using Type VOOSA butrerfly
valve.

SPECIFICATIONS
Product A C. *Timing | Travel Toraue Damper Auxiliory
Number Volts | Secs./90° | Foctory Set Lb.-Inches | Reting-5q. Ft. Switches

ON/OFF ACTION -
MAOAAA- 120 B 34 | 90 s 25 | None |
MA0AAB-1 | 120 34 ‘ 20 35 | 28 | 1 i
M40AAC-1 | 120 | 34 | %0 i s - 25 2
M40AGA-1 24 34 | %0 { s 28 | None
M40AGS-1 24 24 =35 0 s : 25 1

- M4OAGC-1 24 34 1. 90 I s | 28

PROPORTIONAL ACTION
MAOBAA-2 120 I T . | 35 o 23 None ]

 M4DBAA4 120 | 4 90 160%% | 38 1 T Nome |

M4OBAB-) 120 | 34 20 1 s 25 1 |
M40BAB-2 | 120 1 14 50/ 160%% | 35 28 1 }
M40BAC- 1 120 14 20 s ‘ 2 |
M40BAC.2 120 14 70 160% % 33 25 F -
M40BGA- | 24 ! s %0 a3 2 None .
M40BGA-2 | 24 14 ! 70 140%% 38 25 None
Ma0BGH-1 | 24 1 - %0 15 28 SR
M40BGB-2 24 ! 14 0/ is0%® | as D ] 1
M40BGC-1 24 | -, 20 | s 25 2 i
M40BGC-2 24 i 14 90 160%® 35 15 2

®This s 60 seconds at 160"

*¥0u0i travel maodel with umper nstalles for 70

travel

Page 2
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F\_\»ﬁf_{aﬂ* PENN SERIES M40A, M40B MEDIUM DUTY MOTOR ACTUATOR
»o O
*\Q‘

-

Damper Linkage Components: A variety  crank arms, REPAIRS A%D REPLACEMFN™
ball joint connectors, push rods and nght angle mount-

ing bracket provide easv connection 1t the motor act.
uator to a damper. Two complete sets are offered to
simphify selection of proper components

i - A Field repairs are not recommended. Motors requiring
Deseription | Port Ne Applisation or Construstion attention must be returned to the factory for repair.

The drive motor and gear train are immersed in oil and
sealed 1n a diecast case. therefore, periodic maintenance
1s not required.

| Far mounting of actyater te tap of
duet or any flat wrince. Contams |

Y20DAA-2
LYRI7A. 802, LVRI7TA.400, SWLIDA. |
Damper | 801 (2 e0.), and ROD16-3. ORDEIING INFORMATION
Link . ifwe
s.:.. | For mounting of aclveter te side of To order ‘P"", :
i ' LVR27TA-602, y g "
ot B YI0DAR2 | :::',;"_5;'.' f;:',‘::'w| 2‘; ,,2,_ 1. Complete Product Number, if available.

RODVA.Y. =nd BET22A.602

e ——— S

2. If complete Product Number is nor availablic, specify

| For uie an " ar X diometer Type Number and specifications required.
I LVRITAL00 | domper shafts  Adjustoble rodius | )
: | from %" 10 4'4" L Accessories required.
Crank R ————————— —d
E et \VRI7AS02 | For use on motor actyoter. Adjust:
| able rodius frem 1" @ 27,7

[ BKT19A400 Damper angle brocket fo connect w ' n ' " G D ' A G R“ M s
| linkoge ‘o damper blade. -~ 1
| Bell Joint | With .28 diomaeter stud—ute with | S=REC |
| G SWLIOAS0) | LVR27A.402, LVRITA 600, and BKT. | Ryprplh e S |
: annector 19A.800 crank arms | f:i—‘—_ﬂ |
L . ety =t Rl iSbeieasd S — -
- | (o " long pl roel e Libikk |
! | RODI&Z .;d:immolu . leng plated lee l . TYPE MAOAAS . | L j .
| "* " - - - \
| Meds [ T | A7 diameter x 24" long plated steel | ' | 3 :
| ROD16-3 ‘ P { r —4- I ) — .
| | shaft, | PONER Sy, el BEIE S OR SR I

- - ————— —— | =8y _— |

| | it 10V gy THE MESEE— '
MI“I "9 aT2A402 Right angle mountirg brochet. | | I
o | = et T _ =il T oSS, [ ]

" _." oay] =———
.'?q:‘-,‘ r 1

RIGHT ANGLE BRACKET CRANK ARM ASTEMBLY A TELOONE TER
BKT22A402 LVR27A-602 " [m—_—g
| TYPE MADHELA R |
| WOTOR ACTUA .38 -t ]
e i! ‘5?_1'-] - I e =%, |
T b | s - - -
CRANK AkM FOWER w0 e e !
BALLJOINT g \
DAMPER BRACKET co,,...,?:'m. LVR27A-600 | i i |
BKT19A-400 SWL104-501 | i b
i
SHIPPING WEIGHT (Approx.)
Individual Pack: 614 lbs, (2.9 kg.)
/ - 4
/s !
—_——

TYPE Ma0asa |
MOTOR ACTUATCR L3 | |

3 et G |

|

NS R .' | i - o g
1 | CONTROLLER
£ | .
|

[ | 2
NOTE 10° l - - | =

ANGULAR mARKS ‘”“.;-—-t.—-.n..““ N o] |

TO AID 'N SETTING sLPPLr | oMLY | _'“". ST

QPERATING POINT —t7 e

AND DIFFERENTIAL . ﬁ - i g

1. 'y
—=A 3 tf ==
Fig. 3 = Internai view of Saries M40B showing asuailiery switeh zd- WIﬂﬂg Dugmms continued on P:ge 1

vitment cam.

. N\ Pﬂ'.:
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SuFPLY | - | T
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SLEADS FOR BUILYT N

M EADS FOR BU LT
AUNLARY T Tiw @ .

' i ! AURi, AAY 58 'Cw .I
—RED ([COMMON! | \BLACK e/ RED STRIPE |COMMON
| YELLOW (R-v MAKE ON ||

BLACK a/ "ELLOW STRIPE &.v

POTENTIOMETE
ONCRO. LER

'—.l'-—r
TYRE MAORAC = i
MOT A ACT.iTOR |~

[ & | —
3 u—I—-‘E A e |
Owe - . -
e | L —_
L e et ¥ | o), |
g o N———

SLLADS FOR AuiL" N

oo [ADY FOR AU
AUE L ARY Sw Tl @

RED COMMON, |

| 'ELFO' (R-¥Y MAKE ON/ | BLACK w/ YELLOW STRIPE (R-v
L3

*

AUl ARY SwiTlw @2

SLACH w/RED STRIPE ‘-CCIIMCN"

I SoLEADS FOR AUNT N

W, MIGH RISE OF CaMI , |\ MAKE ON HiGe RISE OF CaM) : ¢, = 0n AISE OF Caw) N MAKE ON miGe RISE OF CaM) %
4 -
b BLUE (R-A MAKE N BLACK o/BLUE STRIPE R 4 | BLUE (R-B MARE CN [/ | BLACK w/BLLE STI (R !
LoOW ISE OF CAW  \__MAKE oML OW 8 SE 3F Caw L OW RISE OF cawi_ ./  \_ MAKE ON .OW AISE
NOTE: TYRF MaCAaA A% SWNTCw @ LEATT TN v ' NOTE /P MACRAR ~AS TENITOM @0 LEADS ONLY
|
SPOT SNAP ACT NG PATENTIOMEYE®R
CR FLOAT NG CONTROL CONTROLLER
|- ] -
*vBE WARBGS
TYPE MA0AGT - MCTOR ACTUATOR | '
MOTOR ACTUATOR fr 63 | e SLTNE
- i ‘ } |
PowER 176 2Purs| 2 == vea l - e il
24 POuTs| | = SONER s -‘h's J
SuPLY . o o MISTIRE jeeLy | onLy
L4 --—-—o-—-———-—-———- .—+T— L H
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D-10 SOLAR COMMANDER

Provides ”-,Pr”-:t*w;
temperature response and <ohd
state switching to ur‘»-f"aw-'y
operate a circulating pump in a
liquid filled solar heat storage
system.

Solid State Thermistor
Ser 1SOrS, Of pe
utilized to accurately
temperature
controi circuit from the sciar
collector and the storage tank with
maximurm accuracy from
extended distances up to several
thousand feet if necessary

The Solar Commander
provides pump circulation cut-in
any time the _:il ector panel
temperature s 15°
storage tank,
differentials of 57 or less
these points will signal the solar
commanger 10 turn the circulating

pum [l I he pump sw el

h i - -
al gesign, are
signal

n: - | -~
airrerential tc the

n -'_‘r‘t_r than the
Temperature

Detveen

yYil

:'_TH-T S accomgeiusneg witn soic

state components, capable of
gl 'ar"f"]“k" loads up to ‘. = amp
inductive, eliminating the n
any moving parts in the controiler
circuit. The Solar Commander

cut-in temperature can be an

=T | STanilas ANIiNnN
agjusiaoie Opiic

eed for

petween &°

=
N

and 20t

The Sclar Commander
circuit incorporates electrical
isolation prot h input
and output signal. The entire
electrical circuit 1s protected by

space age encapsulation.

The Solar Cwmn‘mde'
comes equipped with an easy
access terminal strip fcr the low
voltage sensor circ “.m and line
leads hock-up. The case-frame is
equipped with line lead conduit
adacpter access. The Solar Com-

action for both

mangder sensaors are CVF‘VEI".I!::PNV
encapsulated in 5/16" x 1Ya
come with

copper tubing and ¢



FEATURES
eSolid State Pump Switching
eThermistor Sensors
eEncapsulated Circuit
eFixed Pump
Cut-In Differential
«Circuit Isolation, Both Input
and Output
UL Approval

BASIC CONTROL

oCut-In Differential 15° =5°F
(fixed)

oCut-Qut Differential 5° =3°F
(fixed)

e Thermistor Sensors + 300°F
rated (interchangeable)

eAvailable without case-frame
and cover

OPTIONS
(eAdjustable Cut-In Differential
(8° to 20°F)
GRecycling Upper Limit
(160°F to 266°F) )95

(&Power Pilot Indicator Light
GPump Cycling Indicator Light
Three-Position Manual
Switch (On-Off-Auto)
e Two- Position Manual Switch
(Off-Auto)
eHigh Temperature Sensors
(400°F)
eFreeze Protection paw't hawe
(Pump on 40°F) w. w4 pos. Fflimt

ELECTRICAL
SPECIFICATICNS

einput 80 to 120 volts, 50 or 60

- cycles Hz

elLoad — 3.8 amp inductive full
load amperes 29 amp locked
rotor

e Thermistor Linearity —
included in control tclerarce
between 60 and 1€0°

eQperating Temperature
(32°F to 15C°F)

—‘h\———“‘—- we
e memes SEE *—-w
——

WPositive Off Lower Limit (30°F) pump wens e feboe,

o <, rig L ‘i“iﬂ“" 5*4"‘-’:{) E;
DIFFERENTIAL THERMOSTAT

SOLAR HEAT CONTROL
SD-10

COLLECTOR PANEL

RLITHE]

X

SERIND — 1 COMM |5
STORAGE TANK d I a2
SENSOR — TANK | =]
] e san 1 LIRS
! | Y—-500RB0OHZC ——e] ey |
| _~COMM |
| L 1L0AD ]3]
PUMP MOTOR L0AD( ) |
= { |
P A s . e )
.'.. =8
lshow m
CONTROLS COMPANY
Temperature Controls Marketing Group
100 W. Vicicria Street, Long Seach, CA 90805
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M., LIST CF SERVICEMEN

ELECTRICAL and CONTRCLS CCHTRACTOR

MEYERS & SCN
2835 Leonard St.
Lincoln, Nebraska 68507
Phone 402-464-4498

COLLECTOR HARDWARE

THE BINKLEY CCMPANY
Building Products Division
Warrenton, Missouri 63383

Fhone 314-456-3455

SOLAR CONTRACTOR

Solar Engineering & Equipment Co.
3305 Metairie Rcad

Metairie, LA 700C1l

Inc.

Phone 504-837-7213

7 US, GOVFHNMENT FRINTING 1070 -640 081/401 REGION NO, 4
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