SERTAL NUMBEFR

HENRY VOGT MACHINE CO.

FP.O. BOX 19/8
LOUISVILLE, KENTUCKY 4020] U.5.A.




MID & LARGE MACHINE WARRANTY REGISTRATION/START-UP REPORT
MUST COMPLETE AND RETURN TO INITIATE WARRANTY

Machine Model No. Serial No.
Instalied at; {
Company Name Phone
Address City State Zip
Installed by: ( ) / /
Company Name Phone Date
Address City State Zip
Describe any damage to machine/repairs made:
Start up by: { / /
Company Name Phone Date
Address
Name of person starting up machine:
PRE START-UF CHECK
CHECK
1 Service Meanual on hand
) Machine room suitable 50°F minimum, 110°F maximurm
] Proper power supply, actual voltage . {machine not running}
{7 Compressor crankcase heater on 12 hour minimum
7] Necessary hand valves opened as required
1 Solenoid valve stems in auto position
{7 System leak checkedftight
7 Auxiliary equipment overfoads wired into controi circuit
1 Compressor oil level {1/4 glass min.}
7 All water distributors in place (visually inspected}
] Water supply and drain lines installed and connected properly
] Compressor, pump, cutler and other motor direction of rotation correct
1 Make-up water floae valve adjusted properly
{J Hour meter in control panel connected
OPERATION CHECK
Machine charged with refrigerant Ibs. Actual voltage {machine running)
Ambient temp. °F Fan cycles On Off Tower water in °F out °F
Comp motor RLA . . Actual s ,
Pump RLA . , Actual ; B
Cutter motor RLA s L Actual N .
Suction pressure end of {reezing . end of harvest Discharge pressure end of freezing end of harvest
Evaporator/suction line frost Receiver fiquid level operating
Test Water FreezeTime Harvest Time | Firstlce Qut | Alllee Gut | Avg. Hole fee Lb. Per Ice Lb. Per
Cycie Temp Min/Sec Min/Sec Min/Sec Min/Sec Size Harvest Day
#1
#2
43
"4
Note: lce Ib. per day can be found by: jce ib. per harvest x 1440

(freeze time + harvest time}

The machine cperatedt satisfactorily lor continuous hours. Date

Comments

[mstalier signature ) End user signature
Please return to: Tube-lce Division, Henry Vogt Machine Co., P.O. Box 1918, Louisville, kY 40201
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& BRIEF HISTORY OF QUR COMPANY

Henry Vogt HMachine Co. was founded as a small machine shop in Louisvilie,
Kentucky in 1880, Tcday it 1s one of the world's leading producers of
ice-making eqguipment. N

In 1938, YOGT wuilt the first TUBE-ICE machine and revoluticonized the 1ce~making
industry. Qur first "sized-ice” machine quickly replaced the ocld can-ice
plants, wh:ioh reguired much hard laocor and large amocunts of Floor space for
freezing, cutting, and crushing ice by hand.

VOGT ERERGY-SAVING TUBE-ICE MACHINES ARE COST EFFPECTIVE

Tooay VOGT TUBE-ICE machines enjoy a well-earned reputation as the most energy
etficient, dependable ice-making equipment in the world.

Using as little as one-half t¢ one-third the energy required by competitors!
ice makers, TUBE~ICE machines produce the same amount of ice--in restaurants,
Eports arenas, packing plants, and wholesale operaticns around the globe~-at
great savings.

In addition, TUBE-ICE machires are renowned for their lcong life, giving many
Customers more than 35 years of dependable service. Ask someone who Owns ane.

PREVI oW

411 the skill in engineering and fabrication that we've learned in over a
century of experience is reflecteg in the TUBE-ICE machine. Since VOGT
introduced TUBE~ICE machines in 1938, the process of making TUBE-ICE ice been
widely recognized as the most economical means of producticn. The machine's
eccnomic and reliable operation have been proven over and over again in a
network of varied types of installations throughout the world.

Furnished with your macnine is the CERTIFICATE OF TEST--the report of operating
data which is a record of the unit's satisfactory operation at our factory test
flecor. It is evidence of ocur desire to deliver to you "the finest ice making
unit ever made."

This manual 1is designed to assist you in the installation, start-up, and
maintenance of your unit. Your TUBE-ICE machine will give you a lifetime of
service when you install it, maintain it, and service it properly.

Please read your manual carefully before attempting installation, operation,
or servicing of this professicnally-designed piece of eguipment.

If you have additicnal questions, please call your distributor.



SPECIAL PRECAUTIONS TC BE OBSERVED
WHEN CHARGING REFRIGERATIOM SYSTREMS

Only technically gualiried persons, experienced ang knowledgeable (n the
hardling and cperation of refrigerant systems should perform the operations
descriped in this manua:. It ig illegal to vent CFPC and HCFC refrigerants inro
the atmcspnere. Follow all federal and iccal regulations when handling these
refrigerants,

Satety goggles should be worn during refrigerant handling, charging, ur transfer
operations.

Lt a refrigeration systems 3 bLeing charged from refrigerant cylinders,
aisconnect each cylinder when empty or system is fully charged. A gauge should
e installed in the charying line to indicate refrigerant cylinder pressure.
The cylinder may be considered empty of liguid R-22 when gauge pressure is 490
pounds or less and there is no frost on the cylinder. Close the refrigerant
charging valve and cylincer vaive berore disccnnecting cylinder. Loosen union
in refrigerant charging itine siowly toc make sure refrigerant pressure between
cylinder valve and charging valve is relieved. Follow all federal and local
regulations when transferring, recovering, recycling, or reclaiming
refrigerants.

CAUTION: IMMEDIATELY CLOSE SYSTEM CHARGING VALVE AT COMMENCEMENT OF DEFROST
OR THAWING CYCLE [F REFRIGERANT CYLINDER 1§ CONNECTED. NEVER LEAVE
A REFRIGERANT CYLINDER CONNECTED TO SYSTEM EXCEPT DURING CHABGING
OPERATION. FAILURE TO OBSERVE EITHER OR THESE PRECAUTIONS CAN RESULT
IN POSSIBLE OVERFILLING OF THE REFRIGERANT CYLINDER AND CAUSING IT
TC RUPTURE BECAUSE OF PRESSURE FROM EXPANSION OF THE LIQUID

REFRIGERANT.

Always store cylinders containing refrigerant-22 in a cool place. They should
never be exposed to temperatures higher than 140°F and should be stored in a
manner Lo prevent abnormal mechanical shocks.

It it not recommended that refrigerant be transferred from a refrigeration
system into a cylinder. [If such a transfer is made, the refrigerant cylinder
must be weighed continucusly to assure contents do not exceed net welight
specified by cylinder manufacturer or any applicable code requirements,

IMPORTANT SAFETY NOTICE

This information 1is intended for use by individuals possessing adequate
backgrounds of electrical, refrigeration, and mechanical experience. Any
attempt to repair major equipment may result in personal injury and property
damage. The manufacturer or seller cannot be responsible for the interpretation
of this information, nor can it assume any liability in connection with its use.



IRSPECTION

§ sSoon a8 you recelve ycur machine, inspect it for any damage. If Jdamage 13
uspected, NULE it on the sShippér's papers (1.€., the trucker's Bill of Lading)-
lmmediately make a separate written reguest for inspection by the freignt line's
agent. AnY repaif work or alteration to the machine witnhout the permission of

thie Henry VYogt Machine Co. can vold the machine's warranty.

f'rhe macnine was shippea with a fuil: charge of R-27 stored in the receiver.
Visually cneck all lipes for mecnarcal damage which may have developed during
shipment. Prior to opening valves, check all the joints witn a Halogen Leak

Detector. All leaks should be reporrsd to the Henry Vogt Machine Co. to obtain
authorization for repair.

BACHINE ROOM

The machine must be located irside 2 suitable building and must not be subjected
Lo ambient temperatures beiow 5H0°F, Heat radiaticn from other sources
(sunlight, furnaces, condenser, etc), or unusual air currents, may affect the
Cperation of the machine and should be avoided. The electrical components of
the TUBE-ICE machine are rated WEMA }. Therefore, the machine shoulid not be
located in a hazardous area, or be sprayed with water.
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:G. B-58/

SAFETY VALVES

SAFETY VALVES LOCATED ON ICE MACHINE MUST BE VENTED TO THE ATMOSPHERE
IN SUCH A MANNER TO COMPLY WITH LOCAL AND NATIONAL CODES.

(5/&' FLARE - RECEIVER SAFETY VALVE )
V7

Csxs " FLARE - FREEZER SAFETY VAL v&“)

i
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=

e |

]
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JRG. B-5¢

WATER AND DRAIN CONNECTIONS

o~ — (1 174" FPT CONDENSER WATER INLET )

~-A{1 174" FPT CONDENSER WATER OUTLET )

NOT REQUIRED —
ON MACHINES
WITH AIR-COOL
CONDENSERS .

[, U

5
29 - ‘ o
|
C I “ FPT WATER TANK DRAIN CUNNECTION}—w” j
(3/4 “ FPT MAKE-UP WATER CONNECTION } ——
-8~ REAR VIEW



COOLING TOWER (FOR WATER COOLED MACHIWES OMLY )

When selecting a cccoling tower, careful attention MUSL be given to uperating

wel bulb condicion. it is advisaple tG check with your local cooling tower
distributor for their recommendaticns pased on actual cperating conditicns in
Yyour aresg. An average wet-bulb of 78%F 1g typical in the U.5., but many

localities have designed wet-bulbs as low as 72°F Cr as high as 82°F,

Tower water pump must be capable of delivering the reguired volume of water
thrcugn the condensers. Due .o Cocling tower location and pressure drop through
water lines and water regulating valves, the pump must be sized for each
instalilation.

The condenser water iniets are L L/4" F.I.P. connection located in each

condenser head.

The selection of a water recovery system must be done on an individual urnit
basis with particular emphasis on local wet bulb conditicns. The size of the
water pump will vary considerably with the location of the cooling tower, gize
of the tower and the location of the machine to cooling tower: but it must be
capable of delivering the required water guantity at the inlet tc the condenser.

P.D. = Pressure drop through condensers (FSIG), multiply P.D. by 2.31 to cbtain
feet of head for pump sizing.

The water piping for the cocling tower and the installation of the pump must
be in accordance with the manufacturer‘s instructions.

Water treatment for the prevention of scale, slime and algae bulld-up inside
the condenser tubes is recommended. It is suggested that local chemical
treatment supplier be contacted to arrange this form of preventative

maintenance.

Condenser water outlets (1 1/4%}) may be piped to a recovery system or & drain,
&5 the case may be.

Local plumbing codes should be checked and complied with.
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THE FOLLOWING CRITERIA SEOULD BE FOLLOWED

WHEN INSTALLING A[R-COOLED CONDENSERS:

Condenser should be installed wion vertical air flow.

Condenser should be mounted witn legs resting on a surface no lower than
the top of TUBE-ICE machine for ideal operation.

L1 piping should be done in accordance with “"The Safety Code For Mechanical
Refrigeration” (&NST B9.1) and the “Code For Pressure Piping*® (ANSI B3l1.1)
as well as all applicable local and national codes.

Fiping to and from condenser shcould be sized according to the information
on Page 11.

Horizontal runs in discharge line should slope away from the TUBE~ICE
machine at the rate of 1/4% per foot.

& trap should be installed at the base of vertical risers in the discharge
line. The width of these traps should be kept toc a minimum required by
standard wrot copper fittings.

Head pressure controls (such as Alco's headmaster) are not to be uvtilized
with TUBE-ICE nmachines. Unauthorized instsllations will wvoid all
warranties.

When condenser may be exposed to sub-zero temperatures, one of two methods
must be used to maintain normal head pressures and provide warm returning
liguid from the condenser:

&. Use a condenser with a 50/50 coil split and isolate half the condenser
in cold weather using a solenoid valve, check valve, and thermostat.
See VOGT drawing B~57451. This is the preferred method.

b. Prorect condenser from effects of prevailing wind with enclosure per
YOGT drawing B-52283.

In severe cases, such as ambient temperatures below 0°F and wind in excess
of 15 mph, it may be necessary to both split the coil and provide an

enclosure.

The installer must provide a disconnect switch adjacent to the condenser.

Electrical connections between the condenser and the TUBE~ICE machine
require minimum $#12 CA. wire size.

Local electrical code must be checked for wiring method.

5

Refer to Drawing B-57451 for more detailed instructicns:

After machine is operating, it wiil be necessary to add encugh R-22 to fill
the liguid line installed. The approximate amount c¢f refrigerant to be

added 1s shown in Table “CY,

Insulate discharge and liguid lines with 1/2" thick Armaflex insulation or
equal.



t

6£108-3 "ON "0

SHISNIONOD T31000-41V

19e-00H% ONV [ 1E-00H# HIWvEM

d404 LITdS 100 06,06

TONIWIM ONY INTATId HISNIANOD 48111

96,9120  ALVQ
T A8°asTy

COAH D

TAM'ITIASINDT

IN3S

LINI03 5y SIS ONY SaWTiLE A SOV TIISIH

a9 Jgsf | SNTHIYK 305 0f I21S SWIT NaL3M aIneTd

i oo .e/0 7 SNIHIYH 33F WOMd 3ZIS 3NIT SR 10H
877 21 13U a7

«BrE ! 3ZIS 1IN TTO3

QUOOO00 I IFQ SL~vE T

SWY §°C (DWILIJVY 1Sy IOV Zfil) SIS

DOCOOUE03Z00L - ¥E !

ER TN T

62108-3

03 ANIHIVRH @;@.@ W, AUNTH nOOSSR7 A8 TNMA DO0000T T 1 6L ~VET (4 VRN] A TS0 TNT M0 JVINOD
2 OOQ00GS0IHIGL -V T (13) BO1IVINGT T# NYd
»* QOO OO 0EP-¥S! SIS O0F IAYA S5 T134
— ON Fm(ﬁ: FW0d £ "oy Of HIELyDi# {3 9) { ISOA A8 OFI TGS 10N J

3000 W07 H3d SIIIROOSIC aZsnd
OOD0QOG0RL E F2-ve | FNSOTINT JO0MINI ¥ HITM | VISONGTL
QOCOSOS0500Cr-Ye | O3 877 1 ~ IAWA TWE 1IN0
LOOOSOT 10028 -¥E T QO B 1 - IATWA TIVG 1T WNE
DOOGH OS0B0DC ¥ -¥E ¢ OO 870 & = FATYA WIFHT
QOQOCOFAICOIZ-Ya 1A OS2/R0E TI0T QIONT S A00HINIHL YA
DO00C01 TYeOZE-ve ! G »8-8 1 -~ FATWA OIONTIOS NIH A TIVREON
HIBTW LSV 190A NOLLTHISET
SSHOLSNT AG QFSIMarid Slavd

Yivd NOTIYTIVISNT

FHd & eV O HRIEEOLE {F°8)

MY OIF CNEML BRI
LAY 1 38 DI SIGIR T 13I0N

Bl Al e % R £ 00 FG 0 N Y Y Y

lgl'-wnwnxoh ©

SNIUIA SFSNIGT ASDLIVS T

GF HION NVS

hie

P& SO Ny
HIENIGT

2
—\&) T IV S0D &

IVASORETHE INTIEY =
. T
HOLIVINGD Wy ¢ =
¥ wwwn.«.. NVE 28 HOUON Nvd /_L/. i
RIS HISNICE) O
[E)
9 ri—L—n ki%h WM»@%
_ Y T T HOLIVLNOD WY
12
ml_ 3 \/\ \MA /;%VV...\.
MBS 247w sviSO Rt
i} 1 AIONIOS ‘0N
I
Lo
o
iF MO NYd
HISNIG -
wawoosra {7 0 11T Tl iomewssro
a3+ 055N M G134 QN3
T T M. I..7
r ZJV_I_I it B Bl
| 58 ETQ ez :_ | )
1 NOH S04 NIV 301
{ZH0G “QQCISESHGI IE YEIS 1900 1 90-0Ri8 ]
(2HOG ‘G000 IDENGYIE WEIE 100K | 1E-COME] SHISHEINGT O3 I000-81v SIVEN
% a] ol | WOk | 31vo | |om

6£108~-3

JJ0038 NOISIAZY




AIR-COCL CONDENSER SIZING

?l18r-60 #z. TUBE-ICE macnine . . . . . . . . . Kramer Trenton Model #DD-311
F118F~53 Hz. TUBE-ICE machine . . . . . . . . . Kramer Trenton Mcodel §DD-361

Condenser selection based on J0°F suction temperature and 105° condensing
temperature with 15°F T.D.

CONLDENSER HEAT REJECTION

Kramer Trenton Model $DD-31} . . . . . . . 1B1.200
Rramer Trenton Model #DD-361 . . . . . . . 193.250

REFRIGERANT LINE SIZES

All air-cocled Mcdel PLIBF TUBE-ICE machines are shipped with rota-lock type
cennections on the machine and extra fittings for figi& installation of
air-coopled condenser.

Discharge line size from machine to condenser . . . . . . 1 3/8" 0.D.

Liguid return line size from condenser to receiver . . . . . 1 1L/8% G.D.

Eazch above line size is based on use of type *L*® copper tubing at maximum
equivalent distance of 100 feet. The above line sizes are based on ambient air
temperatures of 80°F, If machine is Installed in a location with warmer

conditions, use next larger tubing size for liquid lines.

EQUIVALENT FEET DUE TO FRICTION

Copper tubing type “L* 1 1/8" 0.D. 1 3/8% Q.D, 1 5/8" G.L
Globe valve {open) 28 i6 42
Angle valve (open) is 18 21
Close return bend & 9 10
30° turn through tee & 8 g
Tee (straight through or sweep elbow) 2 2.5 3

3 4 4

90° elbow or reducing tee
(straight through}

REFRIGERANT COMPENSATION FOR LIQUID LINE LENGTH

Line Size Liguid Line Length

20FT 30FT 40FT 50FPT 60FT 70FT 80FT 90FT 100%F

1 1/8% O.D. 4.5 6.7 .0 i1.2 13.5 15.7 17.8 20.1 22.4

1l 3/8" 0.D. 6.8 10.2 13.7 17.1 20.5 23.9 27.3 30.7 34.1

Above charts show approximate pounds of refrigerant tc be added to machine
compared to length (feet) of liquid line,



SUBMITTAL - . iG
November 1880
SUPERSEDES U-686F

SPECIFICATIONS

PERFORMANCE DATA AT 30° T.D. . +40° EVAPORATING TEMPERATURE
CONDENSER CAPACITY
MODEL BTUIHR AT THE E/AR FAN(S) FAN MOTOR(SH RATING 208:230 VOLT”
KO. . 1 PH, 3PH,
;5 07 :. p-22 v | om SP}?;D HP | RPM MTRS.” MIRS.”
FLA LAA FLA LRA

DD-30 27,100 28,500 280G i 20 5500 1/8 1050 2.0 3.2 — —
DD-40 41,000 43,000 2700 1 20 5500 1/8 1050 2.0 3.2 — —
DD-60 64,000 87,200 5000 1 30 8400 1/3 1075 2.5 7.0 o -
DD-100 98,000 104,000 G800 z 24 7200 1/2 1140 —_ — 3.6 13.2
DD-136 132,000 138,000 9500 2 | 24 | 7200 2 1140 | - - 36 | 132
DD-180 181,000 200,000 15500 3 24 7200 1/2 1140 — — 54 19.8
DG-230 228,000 239,400 15000 3 24 7200 /2 1140 e — 54 19.8
DG-260 264,000 277200 14000 3 24 7200 1/2 1140 — = 54 19.8
D0D-310 310,000 319,300 22500 5 24 7200 1/2 1140 - e 8.0 33.0
CD-360 350,000 378,000 22000 5 24 7200 $/2 1140 — — 9.0 33.0
DD-4190 413,000 433,700 20500 5 24 7200 1/2 1140 e e 8.0 33.0
0D-530 533,000 558,700 34000 5 30 8000 3/4 1140 — — 7.0 60.0
DD-590 584,000 623,700 33000 5 30 8000 3/4 1140 — e 17.0 60.0
DD-860 660,000 693,000 32500 5 30 8000 3/4 1140 — — 17.0 6C.0
DD-790 786,000 825,300 31000 5 30 8000 3/4 1140 . — 17.0 60.0
oD-910 913,000 858,700 65300 8 30 8000 3/4 140 |° — — 272 896.0
De-1010 1,010,000 1,057,400 63600 8 30 G000 3/4 1140 — — 272 96.0
DD-1150 1,154,000 1,211,700 58100 8 30 9000 3/4 1140 — e 27.2 96.0
OD-1360 1,360,000 1,428,000 79500 10 30 8000 3/4 1140 o e 34.0 120.0
DE3-1550 1,550,000 1,627,000 72600 10 30 9000 3/4 1140 e _— 34.0 120.0

1T.D. = Condensing temperature minus entering air temperature. “'[R-802 Capactty = R-12 x 1.03),

All Motors have inherent protection. "Motors on Models DD-100 and larger avaiiable for

All Motors suttable for 50 Hz. 460V. Specity on orger.

All Models UL listed. Average for 460V is one-half of 230V amperage.

Specifications and dimensions subject o change without notice.
For verfied dimensions required for roughing-in or construction purposes, contact Kramer. 13



Erip e VERTICAL
P > AR FLOW
S
5 ie& b wTE moiLs /
L E CTRE \;
SCRITDITAL AR FLL Y,
DIMENSIONS AND FITTINGS

MODEL DIMENSIONS - INCHES (APPROX) FITTINGS - 0.0. APPRUR.

) A 8 c [ E F INLET ouTLET | MW
BD-30 13 a 25378 16172 | 3412 37 778 778 75
DD-40 14 41 25.3/8 16-1/2 | 34-1/2 27 7/8 5/8 80
DD-60 i5 45-1/2 37-5/8 29 37 37172 78 5/8 150
DD-100 15 86 40-1/8 29 54 37-1/2 1-1/8 7/8 250
DD-130 | 17-3/8 66 40718 29 54 37-1/2 1-1/8 7/8 265
DO-180 17-3/8 105 40-1/8 29 94 38-1/4 1-3/8 7/8 370
DD-230 | 17-3/8 108 40-1/8 29 94 38-1/4 1-3/8 1-1/8 400
DD-260 | 19-3/8 105 40-1/8 29 94 38-1/4 1-6/8 1-1/8 520

VERTICAL AIR FLOW
DIMENSIONS AND FITTINGS (LEGS ARE SHIPPED DISASSEMBLED)

MODEL DIMENSIONS - INCHES (APPROX) FITTINGS - 6.0. APPROX.

. 4 B ¢ D 3 F IWLET ouTiET | MELET
DD-60 | 38-7/8 | 45172 36-1/8 | 37-7/8 37 16-178 778 578 150
BO-100 43-3/8 66 36-1/8 40-3/8 54 16-1/8 1-1/8 78 250
0D-130 41-3/8 68 36-1/8 40-3/8 54 13-3/4 1-1/8 7/8 288
0D-180 41-3/8 105 36-1/8 40-3/8 34 13-3/4 1-3/8 7/8 370
DD-230 | 41-3/8 105 36-1/8 40-3/8 94 13-3/4 1-3/8 1-1/8 400
DD-260 | 41-3/8 105 36-1/8 40-3/8 94 11-3/4 1-5/8 1-1/8 520

VERTICAL. AR FLOW

H i
i i
bourcer Lower

MODELS

‘

;Aégl??iﬂ sagm.z-;s D530 THRU DD-1550
(OPTICHAL )
VERTICAL AIR FLOW
DIMENSIONS AND FITTINGS (LEGS ARE SHIPPED DISASSEMBLED)
MANIFOLD SADDLES
MODEL DIMENSIONS — INCHES (APPROX.) FITTINGS - 0.0. (OPTIONAL" APPROX.
NO. FITTINGS - 1.0 NET WT.
£ F INLET OUTLET i :
A d ¢ b INLET | OUTLET L8S.
DD-310 28-3/4 | 180-1/8 | 41.5/8 27 147-5/8 | 14-5/8 | {1)1-5/8 | (1) 1-1/B —_ — 610
DD-360 | 28-3/4 | 180-1/8 | 41-5/8 27 147-5/8 | 14-5/8 | (1) 1-5/8 | {1} 1-5/8 - — 660
DD-410 28-3/4 | 1B0-1/8 | 41-5/8 27 147.5/8 | 14-5/8 | (1]12-1/8 | {1)1-1/8 o — 750
PD-530 57 180-1/8 | 45-5/8 55-1/4 | 147-5/8 | 14-5/8 | (2)1-5/8 | {2)1-1/8 2-1/8 1-3/8 1020
DD-580 57 180-1/8 | 45-5/8 55-1/4 | 147-5/8 | 14-5/8 | (2} 1-5/8 | (2)1-1/8 2-1/8 1-3/8 1175
DG-660 57 180-1/8 | 45-5/8 | 55-1/4 | 147-5/8 | 14-5/8 | {2)1-5/8 | (2} 1-1/8 2-1/8 1-3/8 1200
DD-790 57 180-1/8 | 45-5/8 | 55-1/4 | 147-5/8 | 14-5/8 | {212-1/8 | (2)1-1/8 2-5/8 1-5/8 1500
DD-910 | 85-1/4 | 180-1/8 | 56-1/2 | 83-1/2 | 147-5/8 | 25-1/2 (2)21/8 | {2)1-3/8 2-5/8 1-5/8 1635
DD-1010] 85-1/4 | 180-1/8 | 56-1/2 | 83-1/2 | 147-5/8 | 25-1/2 (24 2-1/8 | (2) 1-3/8 2-5/8 1-5/8 1865
DD-11501 85-1/4 | 180-1/8 | 56-1/2 83-1/2 | 147-5/8 | 25-1/2 | [(212-1/8 | (211-3/8 2-5/8 1-5/8 2260 |
DD-1360] 85-1/4 | 222-1/2 | 56-1/2 83-1/2 | 190-1/8 | 25-1/2 | (2)2-5/8 | (2) 1-5/8 3-1/8 2-1/8 2500 J
DD-1550| 85-1/4 | 222-1/2 | 56-1/2 | 83-1/2 | 190-1/8 | 25-1/2 (2) 2-5/8 | (2) 1-5/8 3-1/8 2-1/8 3100
KRAMER 1230 Parkway Ave,, West Trenton, NJ, 08628 Telephone (609} 396-8271 FAX (608) 771-0332

V4
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DESCRIPTICH OF MACHINE

The VOGT Mcdel PLIBF and P218F TUBE-ICE machines are similar as far as CoOmponent
parts such as freerzers, receivers, cutter/tank assemblies, cCompresscrs, related
line sizes, valves, and cperation are concerned.

The diffarence between the two is that there is twice as many of the above
mentioned component parts in a P2L8F as a Pl18F.

The Modeis PLLIBF and P218F are completely piped, wired, and operational tested,
and are availlable as either “water cooled" or "air-cocled"® machines. Alr-cooled

condensers are shipped separately.

PRINCIPLE OF QPERATION

The TUBE~ICE machine operates in a cycle that consists of two periods, a "FREEZE
BFERICD" and a "HARVEST PERIOD"™. The ice is made during the "FRERZE PERIOD" and
is discharged during the "HARVEST BERIGD™.

The operation of the machine is controlled by the “ON-QFF" toggle switch located
ingide the control panei.

The "ICE-CLEAN" toggle switch must always be set in the "ICE" position during
normal ice making operation. It is set in the "CLEAN" position only when the
equipment is to be cleaned, as outlined in the "CLEANING POSITION® instructions

attached to the machine.

Drawings B-36713 and B-56714 illustrate the piping diagram of the refrigerant
and water system of the TUBE-ICE machine, with numbers for ¢asy reference.

The freezer (2} is a shell and tube type vessel. During the freezing pericd,
water is constantly recirculated through the vertical tubes of the freezer by
a centrifugal pump (8). Make~up water is maintained by & float valve (12} in
the water pan (7). During the freezing period, the solencid valve (20),
somet imes referred to as the "AY valve, is open. Solenoid valve (18}, sometimes
referred toc as the "D" valve, is closed.

Refrigerant gas from the top of freezer passes through the suction accumulator
heat exchanger (B8), heat exchanger (13), to the compressor (3}, which
discharges it througn tne oil separator (14) into the condenser (15), through
the liquid side of the heat exchanger (13) and into the receiver {l5R).

Any entrained oil in the discharge gas is returned to the compressor crankcase
by the cil separator. Liguid refrigerant from the receiver flows through the
suction accumulator heat exchanger (8Bj, the drier {46), the strainer (43}, the
thawing chamber (16) of the freezer, the "A" solenoid valve (20), cap the tube
and expansion valve {17), and intc the Freezer; thereby completing the freezing
cycle.

At the end of the freezing period, thawing is started by action of the pressure
switch (56) in the control panel. Sclencid valve (18) cpens and "A" valve (20)
is closed. The water pump is stopped and the ice cutter is started. Hot gas
from the receiver is discharged into the freezer through valve (18}: thereby
thawing the ice which drops on the rotating cutter for sizing. The thawing
cycle is terminated by action of the thawing timer.



FREEZE PERIOD

The TUBE-ICE is frozen inside the stainless steel tubes in each freezer by the
direct application cf refrigerant to the shell side (ocutside) of the tubes.
The ice is produced from constantly recirculating water during the “FREEZE
PERIOD™ down €ach tube.

HARVEST PERIOD

The freezer's harvest cycle is controlled by a thawing timer and a control relay
after it has been initiated by the freezer pressure.

When a contrcl relay is energized to start a harvest period of the freerer, the
water pump and liguid valve are de-energized and the cutter motar, thawing
valves, and thawing timer are energized.

The ice should release in approximately 15 seconds to drop onto the rotating
cutter for sizing and discharge through the ocpening in the water pan. The
length of the harvest period (usually three minutes) should be set for at least
30 seconds longer than the time required to harvest the entire discharge of ice.
1 it should become necessary to change the lenath of the harvest period, adjust
the timer to increase or decrease the length of the harvest period as reguired.

At the completion of the time periocd set on the thawing timer, the control relay
is de-energized and the freezer switches back to the "FREEZF CYCLE".

See Drawing B~57420 on Page 16 for mare detail of thawing timer.
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©o- CONTROL PaNE.,

PG - SUCTICN PRISSURE ZAUGE

2PG - DISC~ARGE SRESSLRE SAUGE

2 - FREZZER

3 - CUMPRESSOR

iPS - DUAL #ISH/L0OW PRESSURE SWI-CH
3M - CUTTER MOTOR

SR - GEAR REDUCER

4 - WATER PUMP

T - WATER TANK { INCLLDES ZUTTER ASSEMBLY
8 - WATER SISTRIBUTING “HAMBER

12 - MAKE-UP WATEZR FLCAT VALVE

13 - =EAT-ZXC-ANGER

i4 - CIL SEPARATOR

IS5 - CONDENSER

15k ~ RECEIVED

& - THAWING ZHAMBER

i7 - EXPANSION VALVE

1& - THAWING 3AS SCLENDID VALVE "D
188 - "HAWING GAS PRESSURE SWITOH
20 -~ LIOUID FZED SCLENQID VALVE "A~

23 ~ CONDENSES WATER INLET [WATER-COOLED MACHINES ONLY) | 4+
23A - MAKE-UP WATER INLET ZOMNECTION. /47 FET

24 - CONCENSER WATER CUTLET (WATER-COOLED MACKINES OMLY) 1 /4"
25 - WATER TANK ORAIN CONNECTION (1" FPT)

28 - REFRISERANT CHARGING VALVE

30 - RECEIVER SIGHT GLASS

31 - GAGE 3LASS STOP vALVE

34 COMPRESSOR SUCTION SERVICE VAL VE

5 COMPRESSOR DISCHARGE SERVICE VALVE

37 - 0IL CHARGING / DRAIN VALVE

39 - WATER TANK DRAIN VALYE

a6 AUTCMATIC WATER TANK BLOWDDWN

41 -~ CONDENSER WATER REGULATOR {WATER-COCLED MACHINES CNLY)
41A - CONDENSER PRESSURE CONTROL (AIR-COOLED MACHINES CHNLY)
43 STRAINER

44 - RECEIVER DRAIN VALVE

1

¥

§

46 - FILTER DRIER

48 - MUFFLER

50 - RECEIVER SAFETY VALVE
31 - FREEZER SAFETY VALVE

53 - COLD WEATHER SOLENOID VALVE X" (AIR-CODLED MACHIKES ONLY)
55 DISCHARGE LINE STOP vALVE FOR AIR-COCL MACHINES
36 FREEZERPRESSURE SWITCH

58 -~ LIQUID OUTLET vALvE

59 RECEIVER PURGE VALVE

58 - FREEZER PRESSULRE STOP VALVE

70 - CIL RETURN STOP VALVE

88 - ACCUMULATOR / HEAT EXCHANGER

30 - THAWING 3AS STOP VALVE

31 - RECEIVER LIQUID RETURN STOP VALVE

34 - COMPRESSOR OIL PRESSURE SAFETY CONTROL

101 -~ CHECK vALVE

Ll
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CUTTER
To remcve the cutter (21), if necessary, proceed as follows:

Shut down the appropriate freezer and shut down the €xterior valve in the water
inlet line to its water pan and drain pan and disconnect inlet water, drain,
and pump lines.

Separate motor from the cutter drive reducer by remcving four cap screws. Watch
for shaft key when separating unit which must be installed in motor keyway when
unit is re~assembled. It is not necessary to remove the reducer from its
mounting plate on the water pan.,

Remove the water tank, which contains the cutter, by unbolting it from freezer,
It may then be taken to a work bench for removal of cutter assembly. This ig
held in place by three /8" cap screws, which fasten the cutter support to the
side of the water pan. Before lcosening these cap screws, remove the ice
deflector and the cutter disc gssembly.

If the cutter bearing (47} is badly worn, it should be replaced with a new one,
which may be ordered from the factory. A 3/16% drive pin locks the bearing to
the hub. It is suggested that a bearing be retained as & spare part to prevent
a prolonged shutdown of the machine in the event of a bearing failure.

After pressing the new bearing in the cutter support it may be necessary to ream
the I.0. to obtain free running clearance between bearing and cutter shaft.
Use & 1 1/4" straight reamer for this application. Drill a 3/16" hole through
the bearing ang install the tocking pin in rhe original hole in the hub.

The parts should be reassembled, reversing the procedure described for removal,

The cutter should be aligned in the tank so the top of the cutter is flush with
the top of the tank and can be checked with a Straight edge across the top of
the tank. Vertical adjustment can be made with the 3/8" cap screws through the
side of the tank. Also check the drive gear and ring gear alignment.

See Drawings B-56934 on Page 24 and B-56990 on Page 25.
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REFRIGERANT CHARCE/START UP

Included with the machine 18 the required charge (approx. 260 Llbs.) of
Refrigerant 22, which has been isolated in the receilver {15R). Before shipment
of the machine, the Compresscr service valves {(34), (45), and the stop valves
in the various lines to the condenser and receiver have been closed. These

valves are tagged with instructicns tnat the valves are to be opened pricr to
start-up of the machine. Before cpening these valves it is advisable to check
all joints for leaks which may have developed during shipment. If no leaks are
present, a positive pressure should be on the freezer and receiver. They should
indicate a pressure approximately egual to the ambient temperature.

If it should ever become necessary to add refrigerant to the system, charging
valve (28} is provided for this purpose. Through this valve refrigerant can
be added in liquid form. See ADDING REPFRIGERANT. The compresscr crankcase
heater must be energized for a minimum of four hours prior to starting angd
running the compressor,

Set the "ICE/CLEAN" zwitch (TS-1) toc the "CLEAN" position. Set the "ON/QFPF"
switch (TS5-2) to the "ON" position and push the "START® button. This will allow
only the water pump to run. If necessary to purge air from the pump, push the
"STOP" button to stop the pump for a few seconds and start again by pushing the
"START" button. When there is a good water level in the pumping tank and water
is being circulated by the pump, set the YICE/CLEANY switch in the ®*ICE"
position, This will start the compressor and the TUBE~ICE machine will be
cperating in a freezing cycle.

ADDING REFRIGERANT

When charging machine, it is necessary for the following procedure to be
followed:

1. HMake connection between charging valve and refrigerant cylinder using hose
or pipe suitable for R-22 service. See instruction card attached to
cylinder for proper position of cylinder so machine can be charged with

liguid.

2. Open valve con R-22 cylinder and purge air out of charging line at the
charging valve connections

i. Open charging valve.

4. Refrigerant can be added only during the freeze cycle. The charging valve
must be closed when the freezer is in & harvest,

See the "certificate" of test in the front of the manual for the approximate
refrigerant charge for your machine,



SHUTDOWN CYCLE

When the "SHUTDOWN" operaticn is initiated by the on/off tegglie switch (752,
the next freezer to go intc a harvest pericd will be the first cne rg zhue dowrn .

wWhen tne last freezer to shutdown completes 1ts harvest period, operation will
cease.

PUHPDBOWH

To pump the refrigerant cut of the freezer and into the receiver, the following
procedure should be followed:

a. Close the liquid stop valve (%8) at the receiver,

b. Open the water tank drain valve partially to allow a continucus flow
of warm make-up water intc the water tank and maintain a tank level.

After (thawing} one time, lock out the freezer pressure switch by the
following method to prevent ancother thaw cycle.

Close the 1/4" wvalve (69) at the tep Of the freezer which will isolate
the freezer pressure switch and keep it from pulling down and starting
& "HARVEST CYCLE®".

©. Start machine and allow it to operate and thaw one cycle until Jlow
pressure switch stops the machine. (Adding warm water to pumping tank
will aid in a more complete removal of refrigerant from the freezer.
Do not excesd BO®F water temperature in the tank. )

d. Clecse thawing gas line stop valve, compressor suction, and discharge
service valve, as well as the stop valve in the oil return line.

2. Open electrical disconnect switch.

REFRIGERANT REMOVAL

To transfer the refrigerant charge from the machine into a separate container,
proceed as instruction under "PUMPDOWN". This will isolate the refrigerant in
the condenser and receiver.

Then connect a length of copper tubing or a charging hose to receiver drain
valve and to an approved Refrigerant 22 Storage container. Purge tubing or hose
of air by allowing a small amount of refrigerant to escape.

Pack the storage container in ice and be sure that the container has a storage
capacity in excess of the amount (weight) of refrigerant in the system.
(CAUTION - DO NOT CHARGE IN EXCESS OF 86% OF CONTAINER'S VOLUME) Open the
receiver drain valve and the storage centainer valve. When the pressure in the
receiver is reduced to approximately 50 PSI, close the drain valve. Close
storage container valve.



MAINTENANCE

& careful inspection of the TURE~ICE machines refrigeration system for leaks
and correct operational functicns at time of installation will start its long
satisfactory life of service. In corder to insure this degree of dependability,
a systematiC malntenance program (s recommended. Therefore, the fclliowing
schedule 1% suggested as a minimum.

(A) DAILY
1. Check "ice-out” time (maintain 30 second free running after last ice is
out].

2. Check clarity of ice produced and hole size.
3. Check compresgor oil level.

4. <Check refrigerant charge by cbserving operating level in receiver gage glass
{30},

(B) WEEKLY

1. <Check system for leaks with suitable leak detector for the first four weeks
of operaticn.

2. Check ¢il level and condition.
. Check refrigerant level in receiver.
(C) MONTHLY {(In additicn to weekly checks}

1. Check calibration and operation of all contrcls (high and low pressure
switches, 0il pressure switch, etc.}

2. Check cooling tower for scaling and algae (consult water treatment suppliers
for corrective measures).

3. Check water distributors in freezer for scale accumulation.
4. Check water tank for solids to be removed.

5. Check all motor drive units (compressor, cutter and pump motors, cocling
tower fan and pump, etc.) for abnormal noise and/or vibrations,



(D) YEARLY (In addition to weekly and monthly}
1. Check entire system for leaks (See "B},

2. Drain water from condenser and cooling tower and check condenser tubes,
Check closely for damage by corrosion or scale.

3. Remove all rust from all equipment, clean, and paint.
4. Check all motors for shaft wear and end play.

5. Check uperation and general condition of all electrical controls, relays,
MOLGe starters, and solenoid valves.

&. Check freezing time, ice release time, and ice out time,



WATER TAHNK

The productlion Gf opague ice usuyally indicate that the water in the water tank
containg a concentrated amount of suspended or dissolved sclids.

Remcve cover plate. Open Drain Valve (3%). Clean tank thoroughly by flushing
cut with a hoge and scrubbing with a sciff brush. Fill the water tank with frech
water. Hever use a carbon steel brush on the stazinless steel, since this can
initiate rust. Use a brush with fiber or stainless steel bristles.

When restarting the machline, be sure that the water pump is circulating water.
it 1s possible that air may have collected in the pump impeller housing ang the
unit may have to be stopped and started several times to expel the air.

DRIP PAN

If the machine is installed on a bin with a drip pan it is important to keep
the drip pan free of any foreign materials and to keep the drain for this pan
open. This drain MUST NOT run through the ice compartment of the bin.

WATER COOLED COWDENSERS (Checking Operation}

How often condensers need cleaning depends on many variables, so it is
impcssible to recommend a schedule. Some will seldom need cleaning, others
perhaps need cleaning once a year. In rare cases, cleaning is reguired several
times a vear.

Proper operation of cooling towers will increase the interval between cleaning
considerably. The tower overflow rate should be checked frequently. If a tower
is operated with insufficient overflow, nominal 1-1/2 to 3 GPH bleed depending
on water guality, the resulting mineral concentratiaon in the water can cause
rapid and heavy fouling inside the condenser tubes, requiring excessively
frequent cleaning. Also, these conditions often lead to severe corrosion.

Chemical additives, including those to stop algae and related growths, should
be obtalned only from & reputable, established supplier, and use specifically
according to directions. Excessive treatment of the water can cause more harm
than good; the condensers, pumps, piping, and the towers themselves may be
damaged.

It is advisable to double check the system to make sure that fouling is actually
causing the trouble. High head pressure alone does not mean a fouled condenser.
The following possibilities should always be checked before cleaning is

uridertaken.

1. HNon-condensables in system, or faulty head pressure gauge? Check standby
pressures against refrigerant tables.

2. Incorrectly set, or defective, water regulator valve? Check its setting
and operation,

3. Partly closed compressor discharge service valve? Check its setting. Stem
should be backseated.

4. High water temperatures entering ccndenser? Check tower fan and system.



After the above possibilities nave been eliminated, determine the temperature
difference between the water leaving the <condenser and cthe refrigerant
condensing temperature {Saturation tgmperature, from preéssure-temperature
chart, corresponding to head pressure). If this difference is more than 10°F,
cleaning 1is indicated, because this difference indicates a good neat exchange
is not being made. If this difference ts less than 8°F, somethlng other than
a Louled condenser may oe causing the high head pressure. In normal gperation,
this difference will stay between 5°F and 10°F regardless of water inlet
temperarure, when the water flow is regulated by a pressure Operated water
valve. If this difference is less than 5°F, restricted water flow, or a low
pressure, is indicated. A restriction can occur with foreign matter ip the
condenser, but it is likely to be somewhere else in the System.

DRAINING WATER COOLED CONDENSER

Draining of water-cocled condenser is recommended in preparation for the winter
cold, where unirts may be left exposed to ambient temperatures below J2°F.
Thearetically, it is easy to drain a condenser. 1In practice, the problem can
be complex.

Despite the fact that a condenser may have vent and drain fittings, the opening
of these fittings is not sufficient for a natural gravity flow. Water will be
retained in tube; due to (1) surface tension angd (2} the normal cgurvature
between tube supports. OQur experience shows that as much as 20% ©f the water
in the condenser can be retained. Whether water left in the tubes will cause
demage during a freeze-up will be dependent upon how quickly the freeze occurs
and the location of the water inside the condenser.

In the field it is recommended that the water covers be removed and tubes be
blown out individually with air. Alternatively, a minimum of 2%% ethylene
glycol in the system will also prevent a freeze which can rupture the tubes.

CHEMICAL CLEANIKG OF WATER COOLED CONDENSER

The Henry Vogt Machine Co. makes nc recommendation for any particular chemical
pPreparation. The same chemical may not be effective for all situations.

CAUTIOM: THE FOLLOWING DIRECTIONS AND PRECAUTIONS SHOULD BE OBSERVED WHEHN
CLEANING IS UNDERTAKEN. THE WARRANTY ON CONDENSERS 1S YOID IF THEY
ARE DAMAGED BY IMPROPER CLEANINC TCOLS OR METHODS. IF HARSH CHEMICRELS
ARE USED, BE SURE TO FOLLOW THE MANUFACTURERS RECOMMENDATIONS
REGARDING SAFETY IN HANDLING THOSE SOLUTIONS. PARTICULARLY REGARDING
SPLASH PRQOF GOGGLES, RUBBER GLOVES, ETC.

4. Use only preparations from an established, reliable scurce.

L. . Follow directions exactly, particularly regarding amounts to use, and
flushing or neutralizing procedure after cleaning.

€. Close the water stop valve. Remove the condenser water requlating valve
{41y,

d. Circulate the scluticn through the condenser until it is considered
clean.

€. Flush the condenser according to directions.
£. Install the water regulating valve and connecting piping.

g. Open the water supply stop valve and check for leaks.



MECOANICAL CLEANING OF WATER COOLED CONDEWSER

bPart I.

1, Close the step valve in the water supply line.

2. Drain the water from tne condenser.

3. Remove water regulating valve (41) and attached piping to the condenser.

2. Remove the cover plate c¢n the side of the frame to expose the condenser esnd
plate.

5. Remcve the nuts, water plates, and gaskets from both ends of the condencer.
If the gasket dces not lift off with the end plate, do not try to pry it
off. The seal surface may be damaged, which would cause a water leak. To
free a sticking gasket, replace the water plate and tap it on the outside
face with a mallet or a block of wood. After a few taps, the gasket will
spring free, and will then slip off with the water end plate.

6. Gaskets need only be rinsed in running water: rust, scale or dirt will not
stick to the gasket material. A rag, or soft brush, is all that is required
to remove any foreign matter.

Part 1.

The inside of the water end plates and the outer tube sheet surfaces should he
cleaned with clear water and a rag or soft bristle brush. A worn paint brush
is excellent.

These surfaces have been coated with a special material, which will give years
of protection against corrosion, unless damaged. HNever use a wire brush or a
strong caustic on these surfaces.

Filush condenser tubes clear with water or a piece of rag on a stick or wire.
in many cases this is all that is reguired. If the inside surfaces are smooth,
even though discolored, further cleaning is not necessary. It is useless to
try and get a bright copper surface on the inside of the tubes. ‘Phey will
discolor almost immediately in service, and the condenser has been designed with
an adequate reserve for moderate fouling on these surfaces.

If, however, a rough coating remains inside the tubes after flushing and wiping,
further cleaning is desirable. The color of this coating varies with water
conditions, but roughness indicates cleaning tools should be used.

Any type tool to be considered should be tried first on a piece of copper tubing
held in a vise or flare block. Nyleon, brass or copper brushes are recommended.
If any flakes of copper appear or if score marks are made inside the tube, the
tocl should net be used. Never use anything with sharp or rigid edges which
could cut into the copper tubing.

A cleaning tcol is available from VYOGT, through your distributor. Ask for Part
§12A-2055801,

When using a cleaning tool, keep the inside of the tube wet and move the tool
slowly from one end to the other while rotating it at a moderate speed. A hand
drill brace is recommended. If an electric drill is used, a low speed
attachment on a 1/4" size drill is preferred. Larger units are powerful enough
to damage a tube, if for any reason, the cleaning tool should stick. After one
Or two passes in each tube, they should be flushed ard inspected. Often this
is enough, although some deposits require more. In any case, stop when a few
places begin tc show & copper color.



after cleaning, wipe all foreign matter from the tube sheets and studs.
Reassemble as outlined on gasket installation instructions.

If the gasket sea} ridge was damaged, and a replacement is not immediately
available, water leaks can be stopped by removing the gasket, drying it; and
applying a thin film of a non-hardening gasket sealer, such as Permatex §2,
arcund the seal ridge. This film should be no thicker than the height of the
ridge itself and about 3/16" wide. Then re-assemble.

I£ a new gasket is put on later, be sure to remove any grit or particles that
stick to the sealer film on the tube sheet. It it not necessary to remove all
traces of the sealer before installing a new gasket, as long as no particles
that cut into the new gasket remain on the surface.

HARNIRG: ACID CAN CAUSE SERIOUS BURNS OR BLINDNESS. ALWAYS ADD ACTID TO WATER
FOR DILUTION. WEAR EYE AND BODY PROTECTION.

AIR—COOLED CONDENSFER CLEANTIRG

Visual inspection will indicate if dirt is accumulating and clogging the fin
face of the condenser. A vacuum cleaner, compressed air or a brush may be used
to remove any accumulation of loose direct from the f£ip section of the
condenser.

If tins have been damaged, they should be straightened with the proper fin comb.

LUBRICATION

Your VOGT TUBE~ICE machine is equipped with a low oil pressure safety switch
Lo protect the compressor. However, this switch cannat fully do its job unless
the following precautions are cbserved.

COMPRESS0OR

In starting and charging the unit, the oil sight glass (33) in the crankcase
of the compressor should be watched carefully for the first hour te make certain
the proper lubrication is being maintained. The oil may become low in the
crankcase on an initial start-up, if the electrical current has been interrupted
to the machine, thus de-energizing the compressor crankcase heater.

Before starting the machine again, the heater should be energized for a time
period of at least two hours to evaporate refrigerant that may have condensed
in the crankcase during the shutdown period. If level is low after start-up,
it should begin to return after a short period of operation.

The ¢il level should be checked frequently, particularly during the start-up
operation, to see that a sufficient amount of oil remains in the crankcase.
While it is important to observe the oil splash during operation, the true level
can be obtained only when the compressor is stopped. With the compressor idle,
the oil level should be at a nheight of 1/3 te 2/3 of the sight glass, but never
cut of sight above it,

Although the machine was shipped with the oil charge which was originally added
for the test operation, it may be found necessary to add some 0il when or if
new refrigerant is added to the system.

An 0il pump should be used to force any 0il that may be required into the system.
Cil may be added to the compressor of all units through the cil drain valve,
Air should be purged from the oil pump discharge line, by forcing some oil
through the line before tightening the charging connection.

Use "Dual Inhibited Sunisco 3IGs" (Viscosity 150}, or egual.



OIL PRESSURE SWITCH

The compresscr is protected by a manual reset type low o0il pressure safety
switch which is set at 5 PSIG. The oil pressure switch has a built-in 60 second
time delay. If the net oill pressure (pump pressure minus suction pressure
eguals net 01l pressure) falls below the switch setting for a time period of
60 seconds, and the pressure does not increase at least 5 PSI above the setting
during that &0 seconds, the switch contact will open and s$top the machine.
After a pericd of time the switch can be manually reset and the machine
restarted. The compressor shcould not be operated under low oil pressure
conditions.

If it is necessary to install a new oil pressure switch, see Drawing B-56994
on Page 34 for adjusting.

CAUTION: WHEN THIS SWITCH CAUSES THE MACHINE T0 STOP, THE CAUSE SHOULD BE
IDENTIFIED AND CORRECTED BEFORE RESUMING OPERATION.
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SERVICING OPERATIOHNS

ADJUSTABLE BLOWDOWN (for clearer ice}

& petcock 1s installed on the water pump to provide means for obtaining blowdown
from the water pan during the freezing pericd. This supplements the blowdown
that is discharged during the thawing period through the bypass piping connected
to the drain of the water pan. (See “Automatic Blowdown," below.)

The petcock was set at the factory to discharge approximately three gallons of
water in fifteen minutes. Afrer installation it should be adjusted to the

minimum rate required to maintain production of clear ice.

AUTOMATIC BLOWDOWH (harvest cycle}

& patented feature of this machine is the automatic blowdown (40) which is
provided to eliminate or reduce the necessity for Erequent flushing or cleaning
of the water tank {(7) to remove accumulated salts or solids in the water as a

result of the freezing action.

A principle of operation of the blowdown arrangement is a drain-bypass effect,
which is initiated during each thawing period when the water pump is stopped
and the water in the freezer tubes returns to the water tank, thereby raising
the water level higher than the bypass piping (40} and causing & portion of the
water to drain from the bottom of the tank.

The water level, controlled by the float valve (12}, regulates the quantity of
blowdown during the thawing period.

FLOAT VALVE (make—up water)

The make-up float wvalve (12) maintains the proper pumping level in the water
tank for ice making. The valve should be set to maintain a water level in the
water tank during the freezing periocd, so that there will be a gquantity of
bypass or blowdown only during the thaw mode. The water level during the freeze
mode should always be below the bypass piping to prevent excessive waste of cold
water, resulting in loss of ice capacity.

If is should become necessary to clean the £loat valve, close the stop valve
in the make-up water line tc the machine and remove the float valve. After the
vaives have been cleaned and reinstalled, check to ascertain if the proper water
level is being maintained.

It is advisable to install a large area strainer in the water supply line to
protect the float valve from dirt or solids in the water which would necessitate
frequent cleaning. A strainer of 40 mesh screen is usually satisfactory. This
stainer should be checked and cleaned at least cnce a vyear.
VOCT Part Number #12A-4200H0402 -~ Flpat Valve

$128—-4200HP02 - Valve Float Cylinder



EXPANSION VALVE

The expansion vaive was adiusted before shipment, and it is rarejy necessary
to change this setting.

If considerably less ice than shown on spec sheet ls being produced per
discharge, check the water supply, circulating water pump, water distributors,
liguid line wvalves, refrigerant level, freezer pressure switch and all other
avenues BEFURE changing the factory setting of the expansion valve.

The expansion valve should be adjusted by superheat during the freeze cycle.
A few cycles should be checked before and after making adjustments. Use chart
(Page 39) used to check and record superheat readings. During & freeze cycle,
an ideel {or typical} pattern is shown on Page 40.

SETTING SOUPERHEAT

Attach service manifold or calibrated pressure gauge to charging valve No. 78.

Attach thermoccouple to suction line at the point of remote bulb location. MNote:
A refrigeration type pocket thermometer will appropriate bulb clamp may be used.
Thermo couple or thermometer must be insulated against the asmbient,

Superheat will vary during freeze cycle. Setting should be as follows:

1* ©.D. tubes, 7/8" 0.D. ice cylinders, average superheat should be 10°F.

1-1/4% 0.D. tubes, L 1/8" 0.D. ice cylinders, average superheat should be 10°%,

1-1/2% .0, tubes, L 3/8" 0.D. ice cylinders, average superheat should be B°F,
CRUSHED ICE

For machines producing crushed ice, T.E.V. should be adjusted to 10°F superheat,

....37_



Superheat

Heat added to the refrigerant vapor that
causes its temperature to rise above its
saturation temperatures.

P/T charts do not apply — temperature
rises without a rise in pressure.

Superheated Refrigerant

Fxample: Conditions, R-22 — 75.0 PSIG
Suction Line — 54°F

Line Temperature = H4oF
P-T Chart at 75.0 PSIG = 44°F
10°F

Coil operating at 10°F Superheat

54°F I

I

75 PSIG |
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FREEZER PRESSURE SWITCHES

The freezing time period for the production of cylinder ice is controlled by the freezer pressure switch
located inside the control panel.

The switch was set at the factory to produce ice of recommended thickness. Look at the “Certificate of
Test” which was provided with the machine for a sample set of pressure readings with corresponding
time periods and water temperatures. Do not make any adjustments until several discharging cycles have
been made and pressure gage accuracy is checked.

If it becomes necessary to install a new freezer pressure switch, the following procedure is recommended
for its adjustment.

ALLEN BRADLEY SWITCH

The following procedure is recommended for initially setting an Allen Bradley pressure switch which
has not been previously adjusted:

1. Turn the bottom screw (differential} approximately ¥4 turn to the lefi (counter clockwise). The

pointer arrow,
which is at the top middle of the switch, will be at the “F” setting.

2. Tumn the top screw (range adjustment) approximately 4 ' turns to the left (counter clockwise). The
pointer on the range setting will be between 40 psi and 50 psi.

3. After the machine is running, the range adjustment (top screw) will have to be fine tuned to get the
proper ice thickness. (Clockwise = Thinner Ice), (Counter Clockwise = Thicker [ce)

See Drawing B-56992 on Page 42.

The freezing time can be such that a small percentage of the ice is frozen solid. If so, some ice from the
top and bottom of the freezer should have a small hole in the center to insure that the freezing time has
not been extended to where a loss in capacity would result.

It is preferable that the freezing cycle be such that a small hole remain in the center of the ice cylinder
{(1/16” hole for 7/8” ice, and ¥4” hole for 1 3/8” ice). This insures that the freezing cycle is not extended

unnecessarily and eliminates a possible opague core in the center of the ice.
When crushed ice is produced, the freezer pressure switch can be set to produce ice having a wail

thickness of anywhere from 4" to 1/8”, depending on the needs of the owner. 3/16” thick ice provides
crushed ice of good appearance that does not melt excessively fast.

47
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HIGH-LOW PRESSURE SWITCH

The nlgh-low pressure switch is a two pocle dual function switch. Located in
the machine, next to the compressor, it protects the machine from possible
damage due to abnormal pressure during operation.

CAUTION: WHEN THIS SWITCH CAUSES THE MACHINE TO STOP, THE CAUSE SHOULD BRBRE
IDENTIFIED AND CORRECTED BEFORE HRESUMING NORMAL OPERATION,

The low pressure cut-in should be set at 35 PSIG and the cut—-out set at 15 PSIG.
afrer tripping at the cutout setting, the switch will reset autcmatically when

the pressure rises to the cut-in setting.

The high pressure cut-out should be set at 300 PSIG. After tripping, reset the
Sswitch manualiy.

It it becomes necessary to install a high-low pressure switch, the following
procedure is recommended for its adgjustment.

Turn the adjusting screws clockwise to raise the presgure setting. Turn
counter-clockwise to lower the setting. Adjust the switch to the indicategd
pressure settings and test with an accurate gage to be sure the switch functions

properly.

See Drawing B-56993 on Page 44.
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HEAD PRESSURE

Tre nead pressure should e malntained ac 190-210 PSIG during the freeze cycle.
The accuracy of the pregsuré gages on rhe machine can be checked at the tegt
conpectlon in the high pressure line, near the high-ilow pressure switch.

See Urawlng 5-569%93 un Page 4.

AIR-COOLED URITS

The cungense: fan switeh is used to regulacte the head pressure. This is an
adjustable pressure switcn located on rhe right-hand front of machine above the
thawing gas pressure switch. Tt controls the operation of the condenser Ffan
mOter{s}) through a countacror (FC) lucated 1o the control panel. The switech is
&t to cycie the ftan morori{s) “"ON“ at 210 PSIG and "OFF" at 186G PSIG.

See Drawing B-56994 on Page 46.

WATER COOLED UMITS WATER REGULATING VALVE

A water regulating valve leocated in the condenser water inlet line is used to
conrrol the water flow through the cundenser. This valve should be adjusted
tc maintain & head pressure of l904-200 PSIG. Increasing the water flow lowers
the head pressure and decreasing the water flow raises the head pressure. This
valve is adjusted during the factory restc.

Running at higher head pressure may reduce water usage but will reduce ice
capacity and increase energy consumption., Likewise, running at lower head
Pressures increases water use. Running at 200 PBIGC is a good compromise for
typical installatiocn.

See Drawing B-569%4 an Page 46,
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COMPRESSOR CRANKCASE HRATER

When electrical power is supplied to terminals L1, L2, & L3 the crankcase heater
1s energized when the compresscr is not Cperacing.

When 1nstalling a new inserticn L7pe Ccrankcase heater, be sure to usg the
special thermal to insure optimum heat conductance and a retainer cup to hold
the neater in place,

WATER DISTRIBUTORS

To clean distributors, stop the unit and remove the distributing head (8) on
top of the freezer. The water distributors may then be removed for cleaning
by scaking in a solution of ice machine cleaner or 10% muratic acid and water.

WARNING: ACID CAN CAUSE SERIOQUS BURNS OR BLINDNESS. ALWAYS aDD ACID TO WATER
FOR DILUTION. WEAR EYE AND BODY BROTECTION.

THAWING GAS VALVE PRESSURE SWITCH

The thawing gas valve {1#) is closed and opened during the harvest cycle by an
acjustable pressure switch located in the machine, outside the control panel.
The pressure CUT-IN (contacts close) are to be set at 62 PSIG and CUT-QUT
{contacts open) seb at 68 PSIG.

If it beccmes necessary to install a new thawing gas valve pressure switch, the
following procedure is recommended for its adiustment

Set the cut-out pressure at 68 PSIG (CW raises settingy}. Set the cut~in
bressure at 62 PSIG (CCW lowers setting}.

Attach a refrigerant gage to the test connection in the low pressure line near
the high/low pressure switch. Adjust the CUT-OUT and CUT-IR during a harvest
¢ycle, using the refrigerant gage for reference.

See Drawing B-56995 on Page 48.
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1.

1i.

1z2.

13,

14,

15.

CLEANING PROCEDURE
VOGT TUBE-ICE MACHINES
P118F and P218F

Set tcggle switch to "OFF" position. {If the machine is tunning, e will
snut down on completion of the last ice narvest periog.)

Remove ice from storage area or securely cover opening into it.

Shut orf water supply and drain water tank {7). Remove any loose sediment
from tank.

Close drain valve and fill water tank with water. On units equipped with
percock on the water pump, close the petcock during the cleaning period.

Add three bottles {approximately 36 cz.) of Calgon Ice Machine Cleaner (a
food grade liquid phosphoric acid) to water tank during the refill period.

Remove grid in ice discharge of water tank and place inside tank during the
cleaning operation.

Te rur pump only, set the toggle switch to the P“CLEAN® position. If
hecesgary to purge air from pump, zfeturn switch to “ICE® pesition for a few
seconds, then back to “CLEAN" position.

Circulate cleaning sclution for 30 minutes or until deposits are dissolved.

Set switch to "ICE" position to stop pump, then drain and flush water tank
with fresn water. Open water supply to machine.

Replace grid in ice discharge cnute and start pump again by setting switch
to "CLEAN"., Operate for 15 minutes, then Stop pump by returning switch to
"ICE",

Drain and flush tank and then refill with fresh water,

Clean inside of ice stcrage area and remove any solution that entered during
the cleaning process. Remove cover if one was installed over opening into
storage area.

Place tcggle switch to the “ON" position.
Start ice making cycle by depressing "START® push button.

Adjust setting of pump petcock per instructions under "Adjustable
Blowdown®,



CRUSHED ICE CONVERSIONM

REMOVING OLD CUTTER (See Page 51)

1G,

11,

1z,

Turn power ofFf.
Shut oLf water supply.
Drain water tank.

Disconnect make-up water line at float wvalve, and also tubing from drain
and pump connections.

Remove four bolts from Elange of the gear reducer holding the motor to the
gear reducer, and pull the wmotor away from the reducer, removing it
complecely from the reducer.

Remove ice discharge chute.

Remcve the three bolts or nuts from around the freezer flange progressively,
aliowing the water tank tc drop down inszide the Frame. (If available, two
3/8" thk x 2" wide x ___ long bars can be used to lay across lower frame
members For tank to rest on when lowered).

Remove the water tank from the frame.
Remove spiral pin that hcolds cutter disc to cutter shaft.
Pull cutter assembly out of water tank.

Remove the three screws that bolt cutter bearing support to tank and remove
SUpport.,

Unbolt screws and remove ice deflector plate.
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CRUSEED ICE CONVERSIONW

INSTALLING CRUSHED ICE CUTTER {See Page 53)

!

Z.

i0.

i1.

12.

13.

Drill four holes in tank and tap for 10/24 screws,

Install slush screen assembly and secure to water tank with 10/24 screws.
Sev cutter disc assembly down in bottom of water tank.

Install cutter bearing support ang bolt in place.

Install crushed ice cutter assembly (17-6413A).

Slip cutter disc assembly over shaft and drive in spiral pin.

Install ice deflector plate to opposite side of ice discharge opening.

When making crushed ice the cutter must turn the oppusite direction. To
change the rotation of the cutter, the following wiring change is required:

On old style PI1BF with 1 1/2" tubes, the cutter has a single phase motor.
To change the direction, change the wiring in the motor by heoking the blue
and black wire to L1, tie the red, orange, and white wire together and leave

the yvellow wire on L2Z.

ALl other P118B and P218 models have 3 phase cutter motors. 7o change the
direction, switch two of the three wires (52-53-54) at the terminal block
inside the control panel.

Reinstall water tank with gum rubber gasket in place and bolt up snug to
bottom of freezer.

Connect water line and tubing, making sure hose clamps are tight, especially
on the pump suction.

Install cutter motcr onto the gear reducer, sliding keyed shaft into
reducer. Lubricate shaft befeore installation.

After completing reassembly of all parts, turn the power and water on, and
check operation,

Adjust freezer pressure switch to appreximately 40 PSI (see page 41) or
until ice wall thickness is approximately 3/16" thick.
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(GOULDS PUMPS, |

SENECA FALLS NEW YORK 1314 &) g

A GOULDS PUMPS COMPAT

M=

DESCRIPTION & SPECIFICATIONS:
The Models NPE (close-coupled) and NPE-F {frame-mounted)

are end suction, single stage centrifugal pumps for general liquid 2.1 General

transfer service. booster applications, etc. Liguid-end construction 2.L1. Locate pump as near liquid source as possible (below
is all AISI Type 304 stainless steel, stamped and welded. Impellers level of liquid for automatic operation).

are fully enclosed. non-trimable 1o intermediate diameters. 2.1.2. Protect from freezing or flooding.

Cusings are fitted with a diffuser for efficiency and for negligible

radial shaft loading. 2.1.3. Allow adequate space for servicing and ventilation.

Close-coupled units have NEMA 48] or 56J motors with C-face Z.L.4. All piping must be supported independently of the
mountng and threaded shaft extension. Frame-mounted units can pump, and must “line-up” naturally.
be coupled to motors through a spacer coupling, or belt driven. CAUTION

Never draw piping into place by forcing the pump suction 7 ¢
discharge connections. :

L.1. Inspect unit for damage. Report any damage to carrier/dealer 2.1.5. Avoid unnecessary fittings. Select sizes 1o keep friction

immediately. losses to a minimum.
L2, Electrical supply must be a separate branch circuit with fuses 2.2. Close-Coupied Units:

or circuit breakers, wire sizes, etc.. per National and Local

2.2.1. Uni installed horizontally, inclined ically.
elecmical codes. Install an all-leg disconnect switch near pump. 2.1 Units may beinstalled horizomally, inclinedorvertically

CAUTION

. . CAUTION . Do not install with motor belew pump, Any leakage or
Always disconnect electrical power when handling pump condensation will affect the motor.

or controls. _ .

2.2.2. Foundation must be flat and substantial to eliminate
strain when tightening bolts. Use rubber mounts to minimize
noise and vibraton.

L.3. Motors must be wired for proper voltage. Motor wiring

diagram is on motor nameplate. Wire size must limit maximum

voitage drop to 10% of namepiate voltage at motor terminals, or ] ‘

motor life and pump performance will be lowered. 2.2.3. Tighten motor hold-down bolts before connecting
piping to pump.

2.3. Frame-Mounted Units:

2.3.1, Bedplate must be grouted to a foundation with solid
footing. Refer to Fig. 1.

1.4. Always use horsepower-rated switches, contactor and starters,
L5, Motor Protection

L3.1. Single-phase: Thermat protection for single-phase units
1s sometimes buiit in {check nameplate), If no buili-in
protection is provided, use a contactor with a proper overload. "

Fusing is permissible, Firushs omulmg"'(::;? T Gm';m 831?
1.5.2. Three-phase: Provide three-leg protection with properly SRR = T ; o
sized magnetic starter and thermal overloads. (2 fo 34 &_ ki R I R RN et
L.6. Maximum Operating Limnits; f‘:‘b:m F\\ :'L'Evm’nq mjiﬂﬂ—% -
o ' N S N T undanon—
Liquid Temperature: 212 ¥ {100 C) with standard seal. A Fhoan and vt gm
250 F (120 C) with optional high temp seal. vioos ____‘,”@\ ;
Pressure: 75 PSI.
Starts Per Hour; 20. evenly distributed. %

L7. Regular inspection 2nd maintenance will increase service life.
Base schedule on operating time. Refer 1o Section &.
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408
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184

Liguid End Components

347 37D 3543 ‘84 108 383 !
. 193 .I!em He.| Description i Materials
© 100 ¢ Casiag i
101! Impelter N
184 | Seal Housing ! Staf\r{lséiséosdtgei
304 ¢ impeller Locknul i
347 | Guidevane ! ;
{249 . 0-Ring, Guidevane ! Buna-N f
! 370 | Socket Hd, Screws. Casing ! AlSI304 585,
383 | Mechanical Seal i 7 sae chan
© 408 | Drain & Vent Plug. Casing AlSI 304 8.5
' 4128 | 0-Aing. Drain & Vent Plug Buna-N |
513 0-Ring. Casing Buna-N
Pewer End Components i
: 108 Adapter AlSi 304 8.8,
i 108 Bearing Cover Cast fron
: £12 | Ball Bearing (Outboard) Steet
o x 122_| Shat AIS1 3038 S,
o / 138 Lip Seal {Inboarg) Buna/Stesl
371 139 Lip Seal (Outboard} Buna/Steel
168 Ball Bearing {Inboard) Steel
228 Bearing Frame Cast iran
NPE 361 Snap Ring Steel
370C | Hex. Hd. Cap Screw, Brg. Cvr. Plated Steel
371 Hex. Hd. Cap Screw. Adapter Plated Steel
EP& %f& 1?2 1}2 370C
] / *“Mechanical Seals-item 383
PartNo. | Service  Rotary | Slationary | Flastemer | Metal Parts |Crang Type
10K46 | Standard Ceramic Bung
10K18 | ofter Mi-flesist | EPR
Option- | Carhon ] }
10K24 | Chemeical Ceramic 18-8S.8. 21
Duty Yitan I
10K55 Higff ﬁ?%%p_ Tungsten i
10K29 Se‘\fgr’;‘}g;w Silicon Carbon | Buna ]

NPE-F

A consumer who believes that a warranty ¢l
the clmm The dealer is authorized to adsust

This warranty exciudes: (a} Labor, transponaton and related costs
“+ Re-installation costs of repaired equipment. ¢¢) Re-
‘ntermuption of service,

LIMITED WARRANTY

This warranty applies 10 all pumps and reiated accessories manufactured and/or supplied by Goulds Pumps. lnc. - Water Systems Division.

ANy part or parts found (o be defective within the warranty perod shalt be reptaced at no charge 0 the buyer or any subsequent
shall exist far rwelve £12) months from dale of instailanon. or cighteen {18} months from date of manufaciure, whichever expires first
m exists must contact the authonzed dealer from whom the equipment was originaily purchased and furmish complete details regarding
any warranty clam utilizing Goulds Customer Reiations Department and its distnbutor STRANZaNo.

incurred by the consumer to make the allegedly defective eguipment avaulable (o the dealer for inspeciion.
instaflation cosis of replacement equipment. 1d) Consequential damages of any kund. (e] Reimbursement for loss caused

awner duning lie wamanty penod. The warrapty penod

(GGouLDs P

UMPS, INC,

FALLS NEW YORK 13148

4

Form No. NPE-2/92
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2.3.2. Place unitin position on wedges located at four points
ttwo below approximate center of dnver and two below
approximate center of pump). Adjust wedges 1o level unit,
Level or plumb suction and discharge Nanges.

2.3.3, Make sure bedplate 1s not distorted and finat coupling
alignment can be made within the limits of movement of moior
and by shimming. if necessary.

2,3.4. Tighten foundation bolts finger tight and build dam
around foundation. Pour grout under bedplate making sure the

areas under pump and motor feet are filled solid. Allow grout
to harden 48 hours before fully tghtening foundation bolts.

2.3.5. Tighten pump and motor hold-down bolts before
connecting the piping to pump.

3.1. Low static suction Lift and short, direct, suction piping is
desired. For suction lift over 10 feet and liquid temperatures over
120 F. consult pump performance curve for Net Positive Suction
Head Reguired.

3.2. Suction pipe must be at least as large as the suction connection
of the pump. Smaller size will degrade performance.

3.3 If larger pipe is required, an ecceniric pipe reducer (with
straight side up) must be installed at the pump.,

3.4. Installation with pump beiow source of supply:

3.4.1. Install full flow isolation valve in piping for inspection
and maintenance.

. CAUTION
Do not use suction isolation valve to throtile pump.

3.5. Instaliation with pump above source of suppiy:

3.5.1. Avoid air pockets. No part of piping shouid be higher
than pump suction connection. Slope piping upward from
liquid source.

3.5.2. All joints must be airtight,

3.5.3. Foot valve to be used only if necessary for priming, or
to hold prime on intermittent service.

3.5.4. Suction strainer open area must be at least triple the pipe
area,

3.6, Size of inlet from liquid source, and minimum submergence

over inlet, must be sufficient 1o prevent air entering pump through
voriexing. See Figs. 2-5

3.7. Use 3-4 wraps of Teflon tape to seal threaded connections.
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4.1, Arrangeraent must include a check valve jocated between a
gaie valve and the pump. The gate valve is for regulation of
capacity, or for inspecuon of the pump or check valve.

4.2, If an increnser s reguired. place between check valve
and pump.

4.3. Use 34 wraps of Teflon tape o seal threaded connections.

. Ciose-Coupled Units:

5.L1. No fieid alignment necessary.
. Frame-Mounted Units:

5.2.1. Even though the pump-motor unit may have a factory
alignment, this could be disturbed in transit and must be
checked prior to running. See Fig. 6.

Paraliel

i 1,

Angular

Figure 6

5.2.2. Tighten all holg-down botts before checking
the alignment.

5.2.3. If re-alignment is necessary, always move the motor.
Shim as required.

5.2.4. Parallel misalignment - shafts with axis parallel but not
cencentmic. Place dial indicator on one hub and rotate this hub
360 degrees while 1aking readings on the outside diameter of

the other hub. Parailel alignment occurs when Total Indicator
Reading is .005", or less.

§.2.5. Angular misalignment - shafts with axis concentric but
not parallel. Place dial indicator on one hub and rotate this hub
360 degrees while taking readings on the face of the other hub,
Angular alignment is achieved when Total Indicator Reading
is .005", or less.

5.2.6. Final alignment is achieved when parallel and angular
requirements are satisfied with motor hold-down bolts tight.
CAUTION
Always recheck both alignments after making any adjustment.

6.1, Correct rotation is right-hand (clockwise when viewed from
the motor end). Switch power on and off quickly. Observe shaft
rotation. To change rotation:

6.1.1. Single-phase motor: Non-reversible,

6.1.2. Three-phase motor: Interchange any two power supply
leads. i

7.1. Before starting, purap must be primed (free of air and suction
pipe full of liquid) and discharge valve partially open.
CAUTION
Pumped liquid provides lubrication. If purnp is run dry,
rotating parts will seize and mechanical seal will be damaged.
Do not operate at or near zero flow, Energy imparted to the
liquid is converted into heat. Liquid may flash te vaper.
Rotating parts require liquid to prevent scoring or seizing,



7.2, Make complete check arter unil 1s run under operaung
conditions and temperature has stabilized. Check for expansion
of piping. On frame-mounted units couphing alignment may have
changed due to the temperature differential between pump and
motor. Recheck alignment.

8.1 Close-Coupled Unit. Ball bearings are located in and are part of
the motor. They are permanently lubricated. No greasing required.

8.2, Frame-Mounted Units:

8.2.1. Beaning frame should be regreased every 2.000 hours or
3 month interval. whichever occurs first. Use a #2 sodium or
lithium based grease. Fill until grease comes out of relief
fittings. or lip seals, then wipe off excess.

8.2.2, Follow motor and coupling manufacturers’ lubrication
instructions.

8.2.3, Alignment must be rechecked after any maintenance
work involving any disturbance of the unit.

Complete disassernbly of the unit will be described. Proceed only
as far as required to perform the maintenance work needed.
2.1. Tum off power.
9.2. Drain systern. Flush if NECESSAry.
9.3. Close-Coupled Units: Remove motor hold-down bolts.
Frame-Mounted Units: Remove coupling. spacer, coupling guard
and frame hold-down boits,
9.4. Disassembly of Liquid End:

9.4.1. Remove casing bolts (370).

9.4.2. Remove back pull-out assembly from casing (100),

%.4.3. Remove impeller locknur (304).

CAUTION

Do not insert screwdriver between impeller vanes to prevent
rotation of close-coupled units, Remove cap at opposite end
of motor. A screwdriver slot or a pair of flats will be exposed.
Using them will prevent impeller damage.

9.4.4. Remove impeller (101) by turning counter-clockwise
when tooking at the front of the pump. Protect hand with rag
or giove,

CAUTION
Failure to remove the impeller in a counter-clockwise direction
may damage threading on the impeller, shaft or both,

9.4.5. With two pry bars 180 degrees apart and inserted
between the seal housing (184) and the motor adapter (108),
carefully separate the two parts. The mechanical seal rotary
unit (383} should come off the shaft with the seal housing,

9.4.6. Push out the mechanical seal stationary seat from the
motor side of the seaj housing,

9.5. Disassembly of Bearing Frame:
8.5.1. Remove bearing cover {109).
9.5.2. Rermove shaft assembly from frame (228).

9.5.3. Remove lp seals {138 & 139) from bearing frame and
beanng cover if wom and are being replaced.

6.5.5. Use bearing puller or arbor press to remove ball bearings
(112 & 168y,

10.1. All parts should be cleaned before assembly.

10.2, Refer to pans list to identify required replacement items,
Specify pump index or ¢atalog number when ordering parts.

10.3. Reassembly is the reverse of disassembly
1.4, Observe the following when reassembiing the beanng frame:
10.4.1. Replace lip seals if wom or damaged.

16.4.2. Replace ball bearings if loose, rough or nolsy
when rotated.

10.4.3. Check shaft for runout, Maximum permissible is
£02° T.LR. )

10.5. Observe the following when reassembling the liquid-end:
10.5.1, All mechanical seal components must be in zood
condition or leakage may result. Replacement of complete
seal assembly, whenever seal has been removed. is good
standard practice.

It is permissible (o use a light [ubricant. such as glvcenn, o

facilitate assembly. Do not contaminate the mechanical seal

faces with lubricant.

10.5.2. Inspect casing O-ring (513) and replace if damaged.

This O-ring may be lubricated with petroleum jelly 10 ease

assembly.

10.5.3. Inspect guidevane O-ring (349) and replace if wormn,
CAUTION

De not lubrieate guidevane G-ring (349). Insure it is not

pinched by the impeller on reassembly.

10.6. Check reassembled unit for binding. Correct as required.

10.7, Tighten casing bolts in a star pattern o prevent O-ring bindiny

MOTOR NOT RUNNING
(See causes | thru 6)
LITTLE OR NO LIQUID DELIVERED:
{See causes 7 thru 17)
POWER CONSUMPTION TOO HIGH:
{See causes 4, 17, 18, 19, 22)
EXCESSIVE NOISE AND VIBRATION:
(See causes 4, 6.9, 13, 15, 16, 18,20, 21, 22)
FROBABLE CAUSE:
Tripped thermal protector
Open circuit breaker
Blown fuse
Rotating parts binding
Motor wired improperly
Defective motor
Not primed
Discharge plugged or valve ciosed
Incorrect rotation
0. Foot valve 100 small, suction not submerged. inlet screen |
plugged.
1. Low voltage
12. Phase loss {3-phase only)
13. Air or gasses in lquid
14, System head toc high
5. NPSHA 100 low:
Suction lift too high or suction losses excessive. Check
wilh vacuum gauge,
16. Impetler wom or plugged
17. Incorrect impeller diameter
i8. Head too low causing excessive flow rate
19. Viscosity or specific gravity too high
20. Worn bearings
21. Pump or piping loose
22. Pump and moter misaligned |

e el e
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SERIES 133, 154, 175, 208, 237, 262, 300, 325, 375, 450, 516 AND 600

BROWNING MANUFACTURING

ERE RSON POWE R TRANSMISSION CORP
PO BOX B87 MAYSVILLE KY <1085
PHONE 606 584 2011 FAX $09 554-2022/23




INTRODULCTION
The following instructions apply 1o Browning Raicer Worm Gear Speed Reducers. When ordenng Fans or requesting information
specify all information stamped on the reducer namepiate.

EQUIPMENT REQUIRED :
In addition to standard mechanic's 1ools. the following equipmant 1s required: arpor press, wheel puller, torgus wrench, dial indicater,
seal driver, bluing, adhesive sealant, snap nng pliers for internal and external nings.

GENERAL INSTRUCTIONS
Housings - Claan external surfaces of reducsr betore removing seal cages and end covers to prevent dirl fromfalling into the unit.
Hecord mounting gimensions of accessoriss for ratarence when reassembling. If i is necessary 1o remove the reducsr from fis
Speratng area, disconnect all connected equipment and if! reducar from s loundation,

Seate - Replacement of all seals is recommendad whan aunt is disassemblad. However, if seals ars not io be replacad, profect seal
iite by wrapping shaft with thin, strong paper coated with off or grease before removing of replacing seal case assembly. Clsan the
shatl but do not use any abrasive material on the shalt suriace polished by the seal.

CAUTION
[ the reducer is painted, extreme care shouid be taken to mask the shafl
extensions and rubber surface of tha seais. Psint on the shaft adjecsnt
te ihe seal or on the seal Hp will cause oll lsakege.

TO CHANGE QUTPUT SHAFT DIRECTION
To change the hand of a unit from lefi hand to right hand, or vice versa, the following instructions apply:

1. Hemove drain piug and drain oil fram unit,
2. Remuove end cover and seal cage capscrews, then while supponing output shall remove end cover and shims from the unit.
3. Hemave outpst shaft ang sea! cage together from extension sids.
MOTE: Keap shims with their respactive ssal cage and end cover.
4. Reassemble unit per instructions on Page 5, tem 3,

CAPSCHREW TIGHTENING TORQUE

Tabils 1
Capscrew Diameter 1/4-20 UNC 5/16-18 UNC 3/8-16 UNC 1/2-13 UNC
Torgue {in. Ibs.} Dry 8g 204 3580 a4

URIT DISASSEMBLY
. Remave drain plug and drain aif trom unit,

2. Low speed shatt (gear shall) removal:

Remove end cover anc seal cage capscrews.

With a firnt hold on the autput extension remove end cover and shims.

Carstully slide output shak assembly and seal cage oul extansion side.

Slids seal cage off low speed shaft using caution 1o prevent damage to seal lips. )

Wire or tie the shims 1o their mating end cover and seal cages. They will be available for reference when assembiing the
unit.

mOOw >

3. High speed shaft (worm shalt) removal:

e For G style unis 133 through 325: -
~ Use a smali chiseito make a groove In the stamped sleel cover opposite the motor hange. Pry cover off. Semove internal
snap ring from housing bare. Remove motor flanga, Using z plastic fammar, gently tap on the motor 2nd of tha shalt ta
feed wotm shatt assemoly through housing and out.
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e For O style untts 375 through 800
- Remove motor flange. Remove seal cags coposite maotor face. Keep shims with seai cage for reassembly. Semove
beanng nut and wasners {rom and opposite motor. Using a plastic hammer, gertly lap the shatl on the maicrend. Push
shaft assemly through housing untif rear bearnng outer race is frea. Slide beanng inner-races off of chafl and ramove werm
through front of housing. If & press is available, pressing the shaft out is preferable.

& For U style unis 133 through 325
~Use a small chisel io make a groove in the stamped steel cover opposite the extension. Pry cover off. Remove internal
snap ring from housing bore, Using & plastic hammer, gently tap on the extensign end of shafl 16 feed assembly through
housing and sut, On unts 133, 154, 262 and 300, frant bearing will remain in housing bore. Use softiooi ano plastc hammer
tolap bearnng out extension end of housing from rear. Besuretotaponouter-race of bearng. If apress s avaiiable, pressing
this bearing out is preferable,

& For U styks units 375 through 600: '
~ Remove front and rear seal cages. Keep shims with seal cages lor reassembly, ‘Removs bearing nut and washers from
end opposiie extension. Using a plastic hammer, gently tap the shaft on extension end. Push s.haftrassemb[y throggh
housing until.rear bearing puter-race is free. Slide rear bearing inner-race off of shall. R_everse direction and push shaft
through extension end of housing and out. f @ press is avaiiable, pressing the shafi out is preferable.

PARTS SERVICE

Housing ~ Clean inside of housing with kerasene or solvent and then dry.

Seal cages and end cover - Hemove dinl from joint {aces, wipe clean and dry.

&lr vent - Wash in kerosene, blow clzan and dry.

Beals - To replace seals without dismantling reducer refer to steps C through F below. Tareplace seals when the entire reduc:.er
s dismartled and coupling hubs. sprockets, pulleys. pinions, keys, etc. have been removed the lellowing instructions apply:

NOTE: Replacemem of all seais is recommended when a unit js disassembled.
Cautlion

Hew seals will lsak if the seal lips or if seal’s rubblng surface onihe shaft

has been altered, Protect seal iips at all times. Claan the shaftbutdenol

use any abrasive material on the shak surlace polished by the seal,
A.  Block up seal cages and prass or drive out saal.
8. Remove old sealing compound from seal seat in cage if it is present. If a seal with rubber coating on tl_'ze outside dianﬂ‘@er

is used, no sealant is necessary. if no rubber coating is on seal oulside dlameter, coal seal cage bore with adheswe sealant

immediately before assembly.

To prevent possibie damage to seal lips, do not reassemble seals until high speed and low speed shafls have been
reassembled to the housing. Then see steps £ and F balow.

C. See Figures 1 through 4 - To replace seals without dismantiing reducer, proceed as follows.




in

Castizn

Do not damage sneft; now 3ea18 wil wak 4 seal condacll & suiiazg .
Marred. Use nunch and placs two o1 maore holeg in nes! 2o wnle an
Figure 1. (The steci eoeing ray he rubber crate) Inse st et vagtai

screws, leaving the heads sufficlently exposed so they can be pried up
or grasped with pliers, Figure 2. Do not driil holes because chips may gat

into the unit.

G Work seat loose, Be careful to keep all metal or dirt particies from entening und. Remcve old sealing compound from seal
seat ff il is present. Aiso remove bums and sharp edges irom shaft. Clean with rag moistened with scivent. Do not use
abrasive matenal on shafl seal contacting suriace.

Caution

£, Protect sesl lips when handling; sesi lsakage will result If these are damaged. |f a seal with rubber ceating on the
sulislde dlameter (O.1.) is used, no seslant ia necessary. If ne rubber coating s on sesl 0.D., coat seal cage bore
with adhesive sealant. Cost seal lips with ciland carafully work saal into position. Before sllding seal inte position,
protect seallips from shalt keyway edgas by wrapping shaf with thin, streng paper coated with oll. Posltion garter
spring toward the Inside of the unit. Place g square face pipe or tube against the seal O.D. and drivs or press seal
until tully seated as shown In Figure 3, Do not strike seal dirsctly.

F.  For bes! performance. seat the seal square with shall within .005" at 180°. Chack with dial indicalor as showrn in Figure 4,
Page 3. orwih a strawght edge and feelers, or square and feelers. To straighten a cocked seal, place twbing over the seal
and tap the tube lightly at a paint diametrically opposte the fow point on the seal. DO NOT strike seal directly.

Bearings ~

A Wash all beanngs in clean kerosene and then dry.

8. Inspect beanngs caretully and replace those that arg worn ¢f questionable
NOTE: Replatement of all bezrings Is recommended,

C. Use a whesl puller or press to remave worm shah beanngs. Apply force to inner race only — not 10 cage or outer race.

D. Use a whesl puller or press to remove lapered bearing Inner races.

E. Toreplace tapered bearng inner races and akf ball bearings, heat beanngs in an oil bath or oven 1o max;’rnu.m of 280°
F {143 ° C). Slide nigh speed shalt bearings onto the oiled shalt until seated against the shouider or snap ring of the
shaft. Slide low speed shaft bearing onto the ciled shaft against the gear spacer.

F. Thoroughly coal ali bearings with lubrication oif,

Worm, gear and shatt -

Worm and high speed shatt - since all worms are integral with the high speed shaft, any wear or damage ‘o the worm will
necessilale replacing both.

B. Press shaft out of bronze worm gear. Toreassemble gear and low speed shalt, freeze shait or heat gear. Do not exceed
20C° F {93° ©). Inser key intc the shah keyway and press shaft into oiled gear bore. .
NOTE: it is advisable (o replace both the worm and wonn gear should either of the assamblies require replacement.

URIT REASSEMBLY

Preliminary

A Check o see that ail worn parls have been replaced, gear and beanngs coated with oif and all pans cleaned. Remove ali
loreign matter fram unit feet. The feet must be flat and square with each other,

B Before staning to reassembia reducer, add oid shims or replace with new shims of equal thickness

High Speed Shatt (Worm Shatt) Assembly

s For Q style units 133 through 325;

- Lubncate bearng nores of housing. Press bearnng onto end of worm shai! flush te shouider {(or s7ap nngh. Lock bea(ang
onto shalt with exiernai snap nng Insertshaft assembiy trom opposite mole: end into housing UNUI seated aganst shovider
inbore. Lock shaft assembly into housing bore with internal snap nng. Coat oulsige diameter of slamped steel ena cover
with adhesive sealan ardg press into input bore opposiie motor flange vntitiosh with housing. Iferacover s rubbercoaied,
40 not use sealant,

s For QG style units 375 trrougn 630

- Apply adhesive sealanl to both housing inpul faces. Subassemble ihe lv.c bearing inner-races onto rear of worm snaft
and secure with locknut and wasrers. Inser shaft assembly \nto rear bore of nousing along with the hirst beanng cuter-race
With piastic hammer gentiy tap end of shaft until beanng outer-race s seated against shoulder Ir nousing bore. if a press
= avaiiable, pressina ihe dssemblenis prelerable Press (he finai beanngouler-race inanoinstainine rear sealcage. Adjus:
€1dpay perinsirucions on Page 8, ltem 3 inslail motor Hange.



Figure 6 Gesr Coatact Pallern

INCORRECT CORRECT INCORRECT
Move Gear Contact marking, dove Gear
claar on entering side,
ip provide oil "lead-in”

4. Sesle - To reassemble seals 1o unit, see Parts Servica Steps 4E and 4F, Pags 4.

g %wm Coupling Adapter
Cenain mounting q%msns%cns should be adhersd 1o when rermoving motor and coupling assembly for service. When ordaring
replacement coupling halves (metal gear), specily correet bore diameter. Sea Tabls 2 for mounting dimensions,

L, 18IT0 enati 85TT 182TC, 184TC, 2137C ang ETC

Figure 7 Metorized Coupling Adaples
Ureits 133 through 518

COUPLING ADAPTOR DATA
Table 2
Center | 56C 1407C 1807TC 2107C

Distance| A B A B A B A B
133 | 2.28 .06 2.31 12 - - - -
154 | 2.31 12 2.38 18 - - - -
178 | 225 .06 2.1 A2 - - - -
208 2.28 .06 2.31 12 - - - -
237 | 225 .08 2.31 12 - - - -
262 | 225 086 2.31 12 3.12 A2 - -
300 | 2.25 06 2.3 12 312 12 - -
325 | 225 08 2.3 12 3.12 2 - -
375 - - 2,69 .42 3.66 .66 3.91 41
450 - - 2.41 15 3.40 .40 3.65 15
516 - - - - 3.25 25 3.50 0




-3 Finat Inspection

A Turs gear train over by 3anc @z a ™ oheo.
B, Re-inslall reducer and zct3ssonos,

Caution
Discard motgr 20w, Use only nnnclat key arovided with reducer. Fallure
to use specizl key will make gssembly impossible.

C. Fill reducer with the recommendad cil 1o groper level. See Figure 8 for standard od levels.

D.  Spin test for three minutes and check for noise, lsakage and rapid temperature rise.

YEMT

Oih LEVE @j !
/f ’ﬁl OIL LEVEL
GRAIR LM_LW

DR Gk

' Figure & Standard Ol Levels

PREVENTATIVE MAINTEMNANCE
1. After first week, check all external capscrews and piugs for tighlness.

2. Periodically, check oil level when gears are at rest. Add oil if needed. Do not il above mark indicated by level bacause
leakage and overhealing may occur,

STORED AND INACTIVE UNITS

1. Allunits are shipped with oil that will protect pans agains! rust for a period of four (4} months in an cutdoor shetter or twelve (12)
months in a dry bulding afier shipment from the factory. Indoor dry storage is recommended.

2. IMaurutis lo be stored or 1s to ne inactive afier nglallaton beyond the above penads. fill the umt completely with oil.

Caution
Before starting a stored unit or re-starting an inactive unit, the oil level
should be returned to the proper value as indicated by the oil lsvel,

'
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Kormal operaling termperaiure of a worm jear recucer 15 1ess than 200 'F but cunng inilial break-in the temperature may excead 200°
FAfter break-inis compieted the tlempsrature wil fall below 200° F IYtemperature exceeds 200° F for greater than 100 hours consult
Browning tngineering,

AR

6.

Change rital oil it after SC0 hours service or 5 weeks,
Change ol cvery 2500 hours service or 6 months. If severe operaung conditicns exist, change the ol every 1 10 3 months.
90 WEIGHT OIL AND EP GiL ARE NOT RECOMMENDED.

For ambien: temperatures -40° F to 15° ¥ use Mobil SHCE34.
Units runnirng at slow speeds (less than 100 RP#M input) should carry high o level and in ambient temperatures of 13° to
128 ° F use an AGMA #8C lubricant.
See Table 3 for list of recommended lubrication manufaciurers.

Lubrication Manufactures

The companies and ol shown are typical. Any other make of ol meeting American
Gear Manufacturers Association (AGMA) standards #7C and #8C wiil be salisfaclory.

Chevron Oil Co.
Conoco Oif Ca.
Exxon Gil Cp.

Fiske Brothers

Guif Gil Ce.
Guif-Canada
Keystone-Penwait
Mobile Gil Corp.
Pennzoil

Phillips Petroleum Co.
Shell Qi Co.

Schig

Texacg Inc.

Union Qi Co. of CA

Cylinder Oil 460X
tnca Qi

Cylesstc TKAE0
SPO 277

Senate 460
Senate 460
Keygear K-600
Mobii 800W Cyi. Gil
Cyl. Oil #8

Hector 4605
Vaivata Oil J460
Energol DC-600C
Vanguard 460
Steaval B110

Cylinder Qi 680X

Cylesstic TKEB0
SPO2BE
Senate 680
Segnate 880

Table 2
 Ambient Temperature 1510 80° F 5Ct0125° F
Viscosity Range o
MM/S a1 40°C 414 - 506 612 - 748
| 180 Grade — 460 1 e
SAE Gear Lubricant {approx.) #140 #250
O Company Name AGMA #7C AGMA 280
Amoco Ol Co. Amoco Worm Gear O Amoco Cyl. (il 680
Allantic Richfielg {ARCO) - Modoc 175

Mobil 600W Super Cyl. Gil

Cyt. Qil No. 8
Hector 6308
Vaivata Cil J680
Energol DC-800C
Honor 680
Steaval B165

Table 4 il Capacity (oz.)
c.D Worm | Vorm Worm Qutput
Top Bottom Vertical Vertical
133 4 8 8 4
154 & 18 18 14
175 8 20 20 12
206 1 22 28 18
237 16 3¢ 36 25
262 26 48 60 40
300 46 78 82 72
325 56 65 (i 66
375 78 115 140 100
450 120 180 182 157
316 174 216 240 198
£00 274 358 400 274
P

Form Mo 8J9BA 11.30-99
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& For U style units 175, 206, 237 and 325

- Lubricate bearing bores of housing. Subassembie bearings onto worm shaft. Lock rear bearing cnio shaft with external
snap ring. Insert shalt assembly from opposite extension and into housing until beanng 1s seated against shouldar in bore

Lock shaft assembly in housing bore with internal snap ring. Coat ouiside diameter of stamped steal endcover with achesive "
sealant and press inlo input bore cpposile extensicn until fush with housing. # endgover s rubber coated. DX NOT use »;

sealant.

s For U style units 133, 154, 262 ang 300

- Follow above procedure with the foliowing excepron:

Subassemble only the rear bsaring cnto worm shalt. After subassembly is instaied into housing, press iront bearing into
exansion side of housing untl seated against shoulder or snap rng on worr,

& For U style units 375 through 600:

=~ Apply aghesive sealant 1o both housing input faces. Press extension side beanng inner-race onlo worm. Inseriworrn shaft
ino extension side bore of housing. Hold worm shaft in place and slip rear bearing inner-race onte shaft until seated against
sheulder. Press rear bearing cuter-race into housing bore opposite extension until seal cage can be installed. Install rear
sealcage. Press extension side bearing suter-race into housing until extension side seal cage can be installed. Install sea!
cage. Adjust endplay perinstructions on Page S, flemi 3.

Low Speed Shaft (Gear Shaft) Assambly

B.

-
g

T

)

Determine output shaft direction,

Assamble low speed shafl assembly, seal cage, and end cover with shims on both seal cage and end cover. Torgus
capscraws {o lorques listed in Tabie 1. Rotate the input shait o seat output beanngs.

Mowing the shall back and forth by hand, check axial loat with dial indicaler as shown in Figere 5, Axial floal must be .0005-
003" with .0C0S being the absolute minimum. Do ot preload bearings. 1f the axial fioat is not as spaciied, add or subtract
reqguired shims uncer end cover.

Figure 5 Checking Axial Flost

Removeour .. shafl with sealcage and apply blur §to severai teeth on the gear. Worminread anc gear teetn musl e clean
c'oil. Reds ..nble output shaht and seal caze w.'h oulout key 1acing up. -

Lise a -ag 1o spply hand cressure '0 the outpul sk 1t ard rotate the high speed shafl both diraction until the gear testh with
Viving have « one througr gear mesh: saveral ime .. Relurn sutpat shait 1o enginal posion. Remave outpul shalt and seal
€age "oinsp- Ccontact. Compare with Figure §. -7 conlact s nol correct. move assembly n the direction shown in Figure
i by "Ading -vms tc the side 1o wh ot the arrow poirts alter removing them from the cpposite side. Pepeat Sieps D and
£ unt conte - pattern is correct

Fiecheck ax . floal with wal indicator,

WWher conta ' pattern s sofrect. ighlen seal cage and end cover capscrews 10 torques hsted in Table 1.
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Johnrgon Controls, Ine,
Controis Group

07 € hichigan Streef
PO Box423
Whitw aukes, Wi 53201
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Series P70, P72

A

FA

Form 987-203-8

Refrigeration Pressure Controls :
Single Pole and Two Pole Construction,

Application

The P70 single cole and P72 two
poie controls incorporate a load-
carrying contact structure which
provides direct contro! of A.C.
motors within the centrel rating.
(See cover label for the electrical
rating.} The P72 heavy duty
controls provide direct control of
motors having integral line-
interrupting overload proiectors
up to 3 H.P, 240 V. single phase.
No starter is needed.

The controls with “all-range”
construction can be used with
R-12, R-22, R-500 and R-502
refrigerants.

WARNING: On ammonia
insialiations the ammonia
pressure control should be
mounted separately from the
electrical cabinet.

Operation

The P70 and P72 controls are
available with either CLOSE high-
CPEN low or OFEN high-CLOSE
low contact action. The snap-
acting contacts operate from the
pressure actuated bellows.

The controls have a single
“sight-set” calibrated scale which
shows both the cut-in and cutout
settings. Adjustments can be made
without removing the controi
cover.

installation

Mounting

The control can be mounted in any
position fo a flat surface or panel
board by inserting screws or bolis
through the tweo holes in the back
of the controi's case. It is
suggested however, that the
pressure connection on the
bellows be above the refrigerant

liguid level of the equipment on
which the centrol is used. This
prevents possible acecumulation of
foreign matter inside the bellows
by providing drainage from the
sensing elements.,

CAUTION: Do not mount the
contref in & position where dirt,
sediment, or oil will affect the
operation of the control.

Universal mounting bracket No.
271-51 is available, if required.
(NOTE: Use only mounting screws
supplied with the control to
prevent damage to internal
components.)

2o not install this control whereg
the ambient temperature falis
below —30°F {—34°C) or exceeds
140°F (80°C).

Fig. 2 —- Part No, 271-51 standerd
mountiing brackel

General Instructions

1. Avcid sharp bends or kinks in
capillary tubing.

2. Be sure pressure controls
instaiied on ammonia systems
are buill for ammonia service.

3. Purge all tubing and lines
before cannecting pressure
controls.

4. Make sure control is not
instalied on equipment to
handle a lpad in excess of
efectnical rating.

Fig. 1 — Single function high
pressure controd,

5. Coit and secure excess
capillary length to avoid
vibration. Allow some slack in
capiliary to avoid “'violin
siring" vibration which can
cause tubing to break. Do not
altow tubing to rub against
metal surfaces where friction
can damage capiilary.

Wiring

CAUTION: Disconnect power
supply before wiring connections
are made to avoid possible
glectrical shock or damage to
eguipment.

All wiring shouid conform to the
National Electrical Code and local
regulations. Use copper
conducters only. For maximum
electrical rating of control, see
cover label on inside of controi
cover.

CAUTION: Use terminal screws
furnished in the contact block
{8-32 x % ). Longer terminal
screws can interfere with switch
mechanism and damage the
switch,




pressure connector fabeled
‘LOW." (See Fig. 1)

3. Coiland securs excess capillary
to avoid vibration. Allow some
slacx n capiliary to avoid “viokin
string” vibration which can cause
tbing to break. Do not aliow
tubing to rub against metal
surfaces where friction can
damage the capifiary.

CAUTION: With a V4" male SAE flare
fiting and V4" tubing a puisation
dampener must be used where
thers is a possibility of pulsation.

Wiring

CAUTION: Disconnect the power
supply before the wiring
connections are made (o avoid
possible electrical shock or damage
to the equipment. On multiple circuit
units, more than cne circuit may
have 0 be disconnscted.

Make all wiring connections using
copper conductors only, and in
accordance with the Nationai
Elsctrical Code and local
‘regulations. For maximum electricai
rating of the control, see the label
inside the control cover,

NOTE: Use the terminal screws
furnished in the Pennswitch (8-32 x
V4" binder head). Substitution of
other screws may cause problems
in making proper connections.

See the label inside the controt
cover or in the manufacturer's
specifications for typical wiring
diagram.

For external wiring diagrams, see
Figs. 4 through 11,

For applications using 4 208 volt
control gircuit, it is suggested that
one leg of the 208 voit circuit and a
neutrai or grourd wire be used as a
12C volt source ta power the tims
deiay heater.

When a P28 control is instalied on a
440 or 550 VAC system, use an
external step-down transformer to
srovide either 120 or 240 volts to the
pilet and time delay relay cirouits.
The transformer must be of sufficient
volt-ampere capacity to operate the

motor starter and the P28's time
delay relay.

Electrical Power Bequired
for Time Delay Relay

Timing Voltage
in Seconde 12,24 or 120V 240 ¥°
10 30 VA 60 VA
34, 45, 60,
90 or 120 15 VA 30 VA

Yinchides dropping resistor watlage,

Adiustment

Factory setting may be changed in
the figid. Standard stock setting is:

Cutout 8 PSI (62 kPa) pressure
difference. {"Heater off” pressurs
is about 5 PSI [34 kPa] higher
than cutout.}

NOTE: When the controls are
shipped as an accessory o the
compresser unit, time delay and
pressure are set to manufacturet's
specifications. Replacemeant
controls should duplicate the
manufacturer's specifications for
time delay and pressure setiings,

When manufacturer's settings are
not known, call the nearest
distributor or proceed as foliows:

1. With the compressor running, read
a. Qil pressure,
b, Crankcase pressure.

2. Subtract the crankcase pressure
from the oil pressure gage
reading. Thig is net ofl pressure to
the bearings.

3. Set the cutout pointer 6 o 8 PSI
{41 to 55 kPa) below the
astablished running net oii
pressure.

CAUTION: Obtain the comprassor
manufacturer's net oil bearing
pressure specifications as soon as
possible, and reset the cutout
pointer if # is not in accordance with
the manufacturer’s specifications.

Tao raise the cutout setting, wm
adjusting disk "C" (Fig. 3) to the left
as viewed from the front of the
control. Tum the disk to the right to
lower the cutout setting.

EXAMPLE: Suppose the mirermum
lube oil pressure required to the
bearings is 9 PSI (62 kPa) (oil pump
pressure minus crankcase
pressure). The control scale setting
should be & PSI (82 kPa). Upon an
initial start of the compressor, or if
the oil pressure drops during the
running cycle, the time delay heater
is energized. !f the lubs oil pressure
deoes not build up to the scale
setting, plus 5 PSI (34 kPa) for
switch differential or total of 14 PS!
(87 kPa), during the timing period,
the control breaks the circuit to the
compressor. If this pressure of 14
PSI {87 kPa) is reached during the
timing period, the time delay heater
is de-energized and the compressor
is parmitted to continue normal
operation.

Pressure Specifications

Tirme Detay Maximum
Shutdown Range Allowsble
{Pressure Ovarrug
Difference)” Pressure
B to 70 PSi 325 PSIG
{55 to 480 kPa) (2240 kPa)

*The time delay heater & de-snergized al & Pol
(34 kPz) preseure ditference above scale
selting.

Test For Shutdown

Immediately after installing, and at
regular intervais theraafter, the time
dslay reley should be tested (o be
sure that ali circuits are operating
correctly. Procead as follows:

Puil the disconnect switch and
remaove the cover from the P28
control. Connect a jumper betwesn
terminals 1 and 2. (See Fig. 3 for
terminat location.) Close the ling
switch to start the compressor
running. The time delay refay will
stop the compressor after the time
delay interval.

NOTE: It the control is mounted on a
condensing unit where air from
auxiliary equipment, such as

f%} ] 20 PS1 {138 kPl
. NET OIL
MINUS{ s PRESSURE
T0 BEARINGS

Qil. PRESSURE  CRANKCASE
GAGE READING PRESSURE
LUBRICATING PRESSURE TO THE
BEARINGS IS NOT THE QIL
PRESSURE GAGE READING — it Is:
OlL PRESSURE GAGE READING
MINUS THE CRANKCASE PRESSURE.
THIS IS CALLED NET OIL. PRESSURE.



Manudl reset fever
tFig. 3, lefty an
-ngependent high of
indegendent tow
pressure cutout
controls. Lever must
be pushed i and
released 1o restant
after IQGCKOUL QGLUTS.

Flg. &

i tockout s supplied on
salety cutout
mecngrmism of dyat’
contrais {Fig, 4, left),
lever provides for
manual reset alter
operation of high
pressure culout.

Fig. 4

Set Serew
&

I
(o

'—j‘mj‘:k
Fig. &

Wehere i s gesirable for the user 1o inereass
of decreszse the DIFFERENTIAL OMLY.
externsl adjysting Knob is supplied on
differential screw as shown in Fig. 5. Kneb

o proviged with stops and factory asssmbled
1o pgrmit change only within specified fisnts.

Set Scraw

Fig. &

Externgl adjusting knob mey be placed on
fenge screw, as shown in Fig, 6, whare it is
necessary for tha user to raise or lower both
CUT-IN and CUTOQUT points (difterential
remaing constant), Kneb 8 provided with
stops and factory assembled to permit
adjystments within specitied limis.

NOTE: Knob is usually lactory assembled in
either position as shown in Figs, 5 of 6
above, depending upon specitications of
onginal buyer. However. knob may be
changed n the tieid {from the differential to
the range SCrew Of viCE vefsa by iooasning
sel sgrew. removing knob and indicaior

plate and reversing thew posibons, Assuming
inal knob 43 factory assembied on range
screw (Fig. 6] and set to hmit adjusiment lo
20 psig {140 kPa), this adjustment will become
approximately 10 parg {689 kPa) if knob is
slacad on adferential screw {Fig, 5}

Adjustments

High Pressure Cutout Models . . .
contacts open high; close fow.

Cn high pressure cutout models,
the range adjusting screw "A”
{see Fig. 7) raises or lowers boih
the cutout point and the cut-in

point by the same amount, Set the
cutout point first by using
adjusting screw “A". The cut-in
(differential) adjusting screw

“B"” changes the cut-in point only.
if the control is equipped with
lockout, the contacts must be
reset manually after opening.

Checlcout Procedure

The operating point of the control
should be confirmed by an
accurate pressyre gauge.

1

Before feaving the installation, at
least three complete operating
cycles should be ghserved lo see
that ail companents are
functioning properly.

Repairs and Replacement

Field repairs must not be made
except for replacement of the
cover or knob. For a replacement
control, cover or knob, contact the
nearest Johnson Controls
wholesaler.

Contacis Close High; Open Low

B CUTQUT SETTING
7 {Changes Culout
Paint only}

A RANGE ADJUSTING SCREW
Sat CUT-iM point first with
s adjustment. {Changes both
Gulin and cutout points.)

Flg. 7 — Interior view of 2 heavy duty
gsingle function low pressure control,

Twe Pole Dual Function

CUTQUT SETTING
Changes Cuiout
FPoint only)

A BANGE ADJUSTING SCREW

Set CUT-IN point first with this
adiustment. (Changes both cut-
i ang cutout points.)

C HIGH PRESEURE

i CUTOUT ADJUST-
MENT, {Dilfarential
faciory set.}

Fig. 8 — Interior view of a heavy duty
two pole dual controi,

Lithe In US A 0782.Z



ADJUSTING
DISK ~¢*

cuTouT
PCINTER
Fig. 3 — Intefior view showing
edjusting disk. Optional runiight and
alarm terminals are shown.

Replacement Time Dela

y Relay Assembiies

blowers or fans. may strike the
contral, the cover should be
repiaced before the test, After
testing the time delay relay, again
puil the disconnect switch and
remove the jumper between
terminais 1 and 2. Place the cover
on the controt and close the
disconnect switch. Manually reset
ihe time delay relay.

Checkout PFrocedure

Before leaving the installation,
observe at least three complets
operating cycles to be sure that all
components are functioning
correctly.

Repairs and Replacement

The time delay relay assembly (timer
and terminal board) may be
replaced or interchanged in the
field. Field repairs must not be mads
except for repiacement of the time
delay relay assembly. For a
replacement control or time delay
relay assembly, contact the nearest
Johnson Controls wholesaler.

Pari Timing Alarm
& .

Mumber Voitag of Reset in Seconds Cireuit
RLY 13A-600H 120/240 VAC Manual 60 No
RLY13A-602H T20/240 VAC Manual ) No
RLY 13A-603H 1207240 VAC Marual g0 - Yeg
HLY 13A-608R 120/240 VAL Automatie El No
BL.Y13A-6098 24 VACNDC tanual 120 No
RLY13A-610R 120/240 VAL Marual 30 No
RLY13A-618R 120/240 VAC Manual 120 No
HLY13A-617R 120/240 VAC Manual 45 MNo

(_ﬂT PCo = TRESSUAL 4CTLaTED SENTADTS -OREw
OR INCAEASE N PRESLURE DIFFERENCE
o BETWLEN DI anl) LOW PRESSUAE
LONNECTGRS MAXES AND SREAXS TWE
T SELAT MEATER C:RCUIT,
; O | TTRIERETLIREL
TO - TIME SELAY RELAY ZONMTartt OPER
SFTER FACTORY SET ' WE GELaY
I b HIERVAL IF PRESSURE GiFFEREMCE
1 SETWEEN (I &ND LOw PRESSURE
COMKECTORS 'S WOF LSTABLISHEN
By =9 Ty oy R WMAINTAINED,
: % R e
- o OF - vOLTAGE DROPENG AESISTOR USED
= DAL VOLTAGE WDELE
20 H o~ REATER FORR TIWE DEL Ay HELAY.
TN | e e

CONNECT 2 oM 240 v 0% 120 v TERGIKALS 50
T=AT SIRCUIT 1S ENERGIZED GRLT WHEK THE
MOTCR STARTER % CLQSEN. SEE TYPCAL
WIRIMG GIAGRMKS FOR DETLS.

Fig. 4 - internal wirtng clreuil for 120/240 VAC
FZE control showing shuidows slarm cireuil A
and runlight termingl no. 3.

ADDITIOHAL CONYROLS 1N THIS LIME DNLY.- .
Y é §
e
I F——‘i e
B~ |

OPERATING -
CORTROL

PEEQNKCASBE-E
HEATER §
HEN USED,

iR UsEDy
i

e ik

l 280
Cr

CLL

al

et *CRANKCASE MEATER CANNOT BE
EYCLED Witk THIS HOOKUP,

Flg. § — Typleal wirlng dlsgrem for s P28 when used
ofi 240 volt system with 240 voit magnetic starter coll,
*Crankesse hoater cannot be cycled with this hookup, ses Flg. 6,
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Flg. 6 - Wiring diagram for 2z P28 flustrating wiring
necessary where J-wire confrol is desired instead of 4-wire
control showrn In Fig. 5. Jumper between 2 and M {or L) must
be insialled In the field. Shutdown alarm circuit A wiring and
rurdight terminal no. 3 wiring are shown,

440y
~PHASE
260% 440y H ®
Ly Lz Ak
o — T-—-. — —? — bzt
i i i (23
aLiﬁM | rmmn'—-a»m? H | RUNLIGHT
vien | gRankeasey Ao VSED
"m[-*«) { MEATEE (T}
ks ﬁ:‘fﬁ’!ﬁfiﬁ | )
| e
i i i} 240
| & O !
! | L TE
i b — e o3 § OPERATmG 4
-~ CONTROL
| & d
o o] )
| 4 | CRENKCASE mEATER 1§ ySED.
b e e i o e s e e £3% T BE SURE CONTROL CIRCLAT
ENOTE . WHEN TRAMSFORMER MRS SUFFICIENY
REATER IS USED, 0I5+ 120 QUTRUT FOR ADODITIONAL LO&D,
CONMECT JUMPER FROM Q
2 TC M AND CONNECT CPERATIRG CONTAOL AND ANY ADDITIOMAL

CONTROLS MUST BE CONNECTED BETWEEK
TERMINEL M &HD POIRT X CGhLY,

Fig. 8 — Wiring for a P28 for 440 velt supply and 240 volt

magnetic starter coil. Also for 550 volt using proper
ransformer. Jumper between 2 and M (or L) must be
installed in the fleld. Shutdown alarm cireuit & witing
and runlight 1erminal no. 3 wiring are shown. NOTE: If

crankezse heater I8 used, be sure controt clreult irensformer

hes sufficlent output for additfonat losd. Be sure 1o connect

operating control and any additional controls between poinis

X and i only,

FROM 2 70 L

PC) « PRESSUAE ECTUATED CONTALTS - OFEH
Of SNCREASE 14 PRELSURE (WFFERENCE
BETWEEN Qi AND LOW PRESSURE
CORMMECTINS, MAKES AMD BREAKS TIME
CELAY HEATER CINTHT.

3 Plig =~ COMYACTS CLOME SIA TANECRISLY WHER
PC1 COMTACTY OPER (IUMLIGHT CIRCUITY.

Top = TISE DELAY RELRY COMTACTS OPER
i AFTER FACTORY SET TIME DELAT
IKTERVAL iF BRESSURE DFFERENCE
BETWEE R DIl AWD LOW PRESSURE
COMMELTINRE 8 HOT ESTABLASMED
DR MANTARED.

e Thg = COMTALTS CLOSE SURATAWEDUALY WHER
Thy COMTACTS QPEN 1A aRM CIRGLITY.

7

w o« MEKTER FO% YodE DELAT RELAY,

CONMMECT L AND M TERWMALS 1M CONTROR,
CIRCINT AS SINGLE POLE SwITCH.

TONMECT TERMINAL L 50 THAT LiRCUIT 15
ENERGIZED QHl | wrER THE DPERAYING
COMIROL aNG OYERLOAD TEAWINALS ARE
SROEED. BEE TYPChy wiRmeG DIAGHAR
FOR DETANLE,

24w’

A
l 3

T2 WOLT S0 AVAH ABLE

Fig. 10 — Internal wirlng circuit
for eil low vohage P28 controls,
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JSED CAANKCASEY
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NraEN LS
o e
| i 13 240
| i o OV OR 240 v’Ti
i b ! ~ | opERaTING
o LONTROL
! N
CHROTE WHEN CRANKCASE “
=EATER € LSED QI5-
CONNEDT LUMFER FROM EQd

2 "0 AND DIMNEST

—,——— 2

FROM 2 70 &

DPERATING CONTROL AND ENY 4DOFT GNAL
CONTROLS MUST BE CONNECTED BETWEEXM
TERMINAL W GND C, GNLY

Fig. 7 — Wiring diagram for & P28 where separate supply is
provided for control cireuit. Magnetic coil in starier must be
same vollage as control circuit supply. Jumper between 2
and M {or L) must be instalied in the fleld. Shutdown slarm
eireuit A wiring and runlight terminat no. 3 wiring are shown,
NOTE: Be sure to connect operating control and any
additional controls between terminal M and Cq oniy,

FROW 2 TO L.
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[ o= \
!. mmmmm ) ADCITICNAL CONTROLS
FMOTE: WHEN W THIS LiNE OWLY

HEATER 1S USED, OIS~

CONNECT JUMPER FROM gy

270 B AND CONNECT

Flg. § — Typical wiring for 8 P28 where manus! "Start-Stop”
push bulton station is used, Additonal controls couid be
high pressure cutout or low pressure or tempersture canlrol,
Jumper between 2 and M (or L) must be instalied In the fleid.
Shutdown alarm circult A wiring and runlight terminai no. 3

wirlng are shown,

240V
T 3-PHASE
i Ly 2 éts
} TRANSFORMER
ALARM =
usg{i n
] SYRAYER coan*ﬁ
T ADOITIOMAL CONTROLS
! N THIS LiNE ONLT
5 ot i [ E\ l
° ! S
. OPERATING
o] vl CONTROL 73
Oz/_o [
o4 -
*2a v Cr
#17 VOLT ALSO AVAILABLE

Fig. 11 — Wiring for a P28 whera 24 voit
control eircuit power is obtained from & slep-down
trensformer. Jumper betwesn 2
and M must be Instelled in the fieid.
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INSTRUCTIONS

PRESSURE CONTROLS

Difterentiat
Blagde i /

Ground Screw

'Cantaci Block

Range Adjustment
Screw A

Upper Prassure

Setting Indicators ™ ==pa o SM‘?\F?ﬁ
Carn own Without
Enclosure

Ditterentiai
Adjustrment Screw B

Mounting Hotes

Style C
Shown Without
Enclosure

Styte C
Shown In Nema
Type 1 Enciosure

DESCRIPTION — Bulletin 836 Pressure Controls are
designed for use with air, water, oil and other non-
corrosive lquids, vapors, and gases. (Type 316 stainless
steel beliows are avaiiable for more corrosive liquids or
gasses.

Bulfetin 836 Controis are available in NEMA Types 1, 4,
4X, 7, 9, and 13 enclosures in addition to open type.

The operating range pressure and differential are
adjustable. Fixed differential versions are also available.

Fressure ranges availabie from 30 in, Hg. vacyum to
900 psi.

The contact block is single pole, double throw and can
be wired to open-or close on increasing or decreasing
pressure,

CONTACT RATINGS

Nor-Inductive Ratings | Contrei Gircuit Hatings

5 Amperes, 250 Volis AC-125 VA
24 To 600 Volis
3 Amperes, 800 Volts DC-57.5 VA

115 to 230 Volis

Manual reset, horsepower rated and other contact block
modifications are also available.

40080-217-01(8)
Prnnted in 4.5.A,

OPERATION - A iow friction, gtraight in-line
mechanism cperates a snap switch at a predetermined
pressure setting. An increase in pressure causes the
normailly closed circuit A-B to open and normally open
circuit B-C to close, This is known as the trip pressure.
When the pressure returns to a lower predetermingd
setting, the circuit A-B will close and circuit B-C will
open, This is known as the reset pressure. The difference
between the irip and reset pressure is the differential.
For controls which operate in a vacuum, the following
seqguence occurs: 1) an increase in vacuum {lower pres-
sure toward 30 in. Hg}, causes circuit A-B to close and
B-C to open. This is the trip setting. 2) when the pressure
returns to a predetermined lower vacuum {(higher
pressure toward 0 psi), circuit A-B will open and circuit
B-C will close. This is the reset point. The difference
between the trip and reset setting is the differentiai.

EXAMPLE: Vacuum control set to close contacts
at 15 in. Hg vacuum, open at 5 in. Hg vacuum. Cir-
cuit A-8 would be used.

BN
f }
: & e ;
O___ 0O
ALLEN-BRADLEY

Milwaukee, Wisconsin 53204



ADJUSTMENT — Generally, unless otherwise specified,
controls shipped from the factory are set at the maxi-
mum operating range pressure and minimum differential.
The foliowing procedure shouid be used to set the con-
trel to a particular requirement:

OPERATING RANGE ADJUSTMENT: Turn range
- djustment Screw “A” clockwise 1o raise upper and
ower pressure settings. To decrease the upper and lower
settings, turn Screw A" counterciockwise. The approxj-
mate upper pressure setting is shown by indicaters on
the outer edges of the nameplate.

DIFFERENTIAL ADJUSTMENT: When differential
blade is at the fow puint of the differential cam the con-
trol witl function at minimurm differential. To increase the
differential, turn adjustment Screw “B" counter-
ciockwise. This wiil decrease the lower pressure setting
oniy, To decrease the differential, lurn differential adjust-
ment Screw “B" clockwise. This wiil raise the lower set-
ting only.

Ceondensed instructions are supplied with open style
controls and are on the inside of the cover on enclosed
devices.

KOTE: The use of a pressure gauge is desirable when
setting the control.

CAUTION: The range adjustment Screw “A”
should not be adjusted beyond the pressure indi-
cated on the calibrated scale as this may cause the
control t¢ maifunction.

it is recommended that a periodic inspection of gauge
pressure be made and the pressure control adjusted to
compensate for any vatiables.

BELLOWS LIFE -~ The pressure applied to z beilows :n
a normal cycie of operation should not exceed the maxi-
mum rated range. The maximum pressure in the cycle
pius the change in pressure in the cycie should never
exceed the rated maxiraum allowable pressyre. For even
longer bellows life, it is recommended that the control br
operated at about its mid-range pressure. \

MOUNTING -~ The pressure contro! should be mour,
securely to a firm base using two mounting screws. The
mounting holes are provided either in the base of the
enciosure or in a convanient mounting bracket which is
provided as part of the open type Style C control,
Although mounting brackets are available for the open
type Style A control, they are normally panel mounted
with the pressure connection outside the panel. .

CAUTION: The control should not be supported by
the electrical and pressure connections only. A
support wrench should be used when tightening
the electrical hub and pressure connections.

CAUTIOM: If a liquid thread sealant is used on the
pressure connection, care must be taken to avoid
excess sealant from getting into beliows oritice.

REPAIRS - Due to the integral construction of the
Bulletin 836 Pressure Control, it must be returried to the
factory for repairs. The control will be adjusted for
optimum performance and tested (o specifications,

CONTACT BLOCK REPLACEMENT — To order the Bul-
letin 836 Cortact Block Replacement Kit, specity Catalog
Mo, 836-N2.



