CARTRIDGE HEATERS-
I HIGH WATT DENSITY

m SOLID NICKEL TERMINAL PINS ARE CONNECTED TO INSULATED
STRANDED NICKEL LEAD WIRE
s PROTECTIVE CERAMIC OR TEFLON END
PLUGS CHOSEN FOR BEST APPLICATION

= WELDED IN PLACE END DISC
= PRECISION WOUND RESISTANCE WIRE
® TIGHTLY COMPACTED MAGNESIUM OXIDE
& HIGH TEMPERATURE ALLOY SHEATH

FULLY SWAGED

FEATURES APPLICATIONS Delta High Wart Density cartridge heaters are fully swaged and

T P con be appliod wherever high temperature cartridge heaters are
TEMPERATURE ~ ® HEAT SEALING LEADS & TERMINATIONS
ALLOY SHEATH EQUIPMENT Nkl ol o bt W OO 2

® FLEXIBLE NICKEL ® BOLT HEATERS s ot and o Tha corviioe Bt 107 Al 9500 "
LEAD WIRES B LABELING fiberglass insulated leads with insulalion rated at 300 or 500

® NICKEL CHROME EQUIPMENT gl:j:;e; ;uﬂ?; a?g::mal lead types are availlable = consult
RESISTANCE WIRE ® PACKAGING INTERNAL FEATURES

® HELI-ARC WELDED EQUIPMENT High purity magnesium oxide cores and filler materials swaged
END DISC ® PLASTIC to rock hard concition provide superb dielectric strangth while

= AVAILABLE IN EXTRLUDERS conducting maximurm heat from the nickel chrome resistance coil.
METRIC = FOCD OPTIONS .
DIMENSIONS PROCESSING Carf.ridga heaters can be ordered ir_1 a wariqty nf forms. Abrqsrm

I ., th bushi , distributag d .

= OPTIONAL LEADS tarnally cormecied tmpardbir sensors. tarminal o,

& DESIGNS special sizes and voltages. CONSULT FACTORY

DELTA

MANUFACTURING

2 Copyright 2001- 2002 Delta Manufacturing Company Incorporaied. Kot o be reproduced inwholz or in pad without sriten consent



CARTRIDGE HEATERS*HIGH WATT DENSITY I

STANDARD LEADS B FLEXIBLE
Approximately 2" of solid nicxel tarminal pins are butt Internally connected — fiberglass insulated lead
connected lo fiberglass insulated lead wire, wires, swaged into haater. 107 std. langth.

0 st length

c METAL BRAID D TEFLON LEADS & SEAL
Qrver fiberglass lead wire 107 braid with 12° lead wire. Teflon end plug with 10" std. lead length.

(b
E  CERAMIC BEAD INSULATORS F  INTERNAL THERMOCOUPLE

Cowvar terminal pins. 107 std. langth. Type (J) imn-constaman standard. Grounded (G) or
ungreundad (U) junction. 107 sid. lead length. TC

junction is at end of disc — std. location.

G FLEXIBLE METAL HOSE

Swaned in stainkess sleel or galvanized hose, 10" std.
length with 127 lead wire.

H RIGHT ANGLE METAL HOSE WITH
STANDARD COPPER 90° ELBOW
107 flexible metal hose aver 127 leads.

10" fiexible metal hose over 12° leads
euif the heatar through a steel elbaw,
tack-welded to heater.
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I CARTRIDGE HEATERS -HIGH WATT DENSITY

K RIGHT ANGLE LEADS RIGHT ANGLE LEAD WITH
Fiberglass leads exiting 30° from the sheath, end disc METAL BRAID
requires %" cold end on lop. 10° std. lenglh. Covering fibarglass leads,

exiting 90° std.

10" braid over 12"
leads.
e e S e S e e e S|
M  NPTPIPE FITTING R i L e S e S T
Stainless steel or brass NPT bughings — 10° sid. lengih.
Diameter NPT If ardering cartridge heater corfigurations H, 1, J, K,
{::: :—‘:': L, M. or M., order by insertion length of heater only.
i
15" K"
%’ e

3

i |
N MOUNTING FLANGE i
rﬁmwnﬁﬁgntg:mmh' sl et CARTRIDGE HEATER SFECIFICATIONS
HOMIHAL |VOLTS| AMPS | MIM. WATT 120V| MAXIMUM WATTAGE
DIAMETER | MAXN. | MAX. | HEATER LENGTH | 120% 240V 480V
1 12 2 | 1ph. 1ph. iph.
104 240 | 44| 100 | 58 | 40 | 525) 1050 -
ag 240 B7| B5 )| 35 25 BOOY 1800 =
12 240 10| 40 | 25 0 | 1180f 2320 -
58 460 | 160 | 35 | 20 15 | 1820) 3840| TE80
4 480 | 160 | 35| 15 i0 | 1820) 3840 TGEO
0 TERMINALS - OPPOSITE ENDS T A e S R e e e R )

Awailable in lead or pin configuration. Leads can be
bent as they exit potted ends. 10" lead wire, standard. ELECTRICAL TOLERANCES

Diameter = D02

Length tolerance = 2%

Watlage NEMA standard +5% - 10%
Fesistance NEMA standard + 109 —5%

Camber tolerance  Upto 12" long: .010 per 127
ovar 12" leng: 020 par 127
To calculata walt densgity:
L WATTAGE _
Density  Heater lenoth MINUS cald saction X Diametar ¥ 3.1416

P POST TERMINALS
Post tarminals, available on Y&, % and %7, All with
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CARTRIDGE HEATERS=HIGH WATT DENSITY mummmm——

WATTAGE CALCULATION CARTRIDGE STOCK LIST
(SRRt R NS e e S ety e N e e it B B T o ik
1. Eslablish i i
required ope r15.1|ng temp?ratur&.l SHEATH WATT PART
2. Calculate wattage required fo provide maximum lemperature, OlA. | LENGTH VOLTS WATTS DENSITY MUMBER
3. Determine quantity !;.f heaters. (The use of larger healers, 1" 120 EE 135 26-100-1- 55
andlor larger quantity of heaters will result in lowar wart 1w 120 &0 145 #5-125-1- B0
density). 1% 120 100 125 26150-1-100
; ; ; w2 120 150 125 25-200-1-150
4. E:ée:fmm :.rau density of healers based upon dimensions (250) | ¥ 120 S0 101 25-300-1-200
altag ' 120 300 110 25-400-1-300
5 Refer to wan-density graph. Select heater based upen holg 5 240 350 100 25-500-2-350
clearance and operating temperature. 6’ 240 400 a5 25600 2-40H)
6. Watt density, hale clearance, dimension of heater, and L3 120 100 no  375-100-1110
wattage aflect haater life. ik 120 100 118 375125-1-100
1w 120 150 171 J75-125-1-150
INSTALLATION RECOMMENDATIONS 1" 120 50 43 375-150-1- 50
To extend the life of a carlricge heater, the following ::: :% :% 1§ g;i}i“ﬁ
recommeandations should be taken into consideration: 1ie 240 200 172 375.150.2-200
Lze the larges! and a5 many carlridges necessary 10 keep
wetl densities down. Highar watiage may be specified If z 120 100 87 375-200-1-100
necessary, but should not excesd 200 walts per square inch in 2 120 150 BS  375-200-1-150
optimum environment. (As a general rule, as the watt density gw fm ?:‘.ﬂ 1a 3?5'35“'3'12’:"]
isincreased, the operalinglemperature should be decreased.) 2';‘:‘ 2E 1£ ?,g ﬂ;ﬁé;g
Correcting high watt density can be done by 1) using & tighter 21 240 185 80  375-250-2-183
fit, 2) using larger or more heaters, 3) lowering the wattags. 2w 240 200 85  375-250-2-200
When lowering the wattage, allow for longer heat-up time. LW 240 250 106 375-250-2-250
Usa the closest practical fit, W ol og 240 200 68 375-300-2-200
When possible, drill holes all the way through the block for (373} | o 240 250 86  375-300-2-250
easy ramoval, 3 240 a7s 126 375-300-2-375
When using lubricaling materials, keep lubricates away from E:E 240 kit 85 3;5'35“'2'3[”
the lead end, since graphile and lubricates are conductive, Re g:g % gg gﬁﬁg’_;ﬁ
By selecting the proper lzad fermination far your application, 4" 240 500 123 375-400-3-500
you protect the leads from aebrasion, molsture, and PRy 240 450 95  375-450-2-450
contaminanis. n 00-2
Dcuble check all calculations under actual operaling ﬁ ﬁ ﬁ 2; giimeﬁ
condibions, since many variables are difficult to calculate. 5" 240 500 0§  375-500-2-500
When standard options will not meet your needs, Delta will 51" 240 550 93  375-550.2-550
help you design a hester that will, € 240 500 78 3TE-600-2-500
& zan 600 94 S75-500-2-500
MAXIMUM WATT DENSITY FOR HEATING METALS T 240 600 BO  375-700-2-600
e N T R & oS S L e
8" 240 G0 B3 E7S5-800-2-600
ﬁ 8" 240 a0d 102 A75-B00-2-800
060 g 240 10040 100 375 900-2-1000
050 1a- 240 &0a 54  A75-1000-2- 800
040 a” 740 1000 91 375-1000-2-1000
12" 240 T50 58  375-1200-2- 750
a0 127 240 1000 TH AT 1200-2-1000
The abowe Usl s of common aizes and ratings avalla bia.
o Nat i ilema are slockod.
w
-]
i a1
L]
=
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I CARTRIDGE HEATERS-HIGH WATT DENSITY

CARTRIDGE STOCK LIST
e EaES e iGN s S e S e e s S S S e e S
SHEATH WATT PART SHEATH WATT PART
DIA. | LENGTH VOLTS WATTS DENSITY  NUMBER DIA. | LENGTH VOLTS WATTS DENSITY  NUMBER
1 120 50 65  50-100-1- 50 1" 120 200 137  625-125-1-200
1% 120 75 64  50-125-1- 75 o 240 200 68  625-200-2-200
10" 120 125 107  50-125-1-125 2" 240 250 85  625-200-2-250
19" 240 150 97  50-150-2-150 " 240 250 73 625-200-2-250
1" 240 200 128 50-150-2-200 2" 240 275 70 625-250-2-275
2" 240 200 86  50-200-2-200 - |. 214" 240 400 102  625-250-2-400
o" 240 300 128  50-200-2-300 7 240 250 52 625-300-2-250
2! 240 400 172 50-200-2-400 5 240 500 104 625-300-2-500
21" 120 150 55  50-225-1-150 4 240 500 73 625-400-2-500
204" 240 250 92 50-225-2-250 ar 240 750 110 625-400-2-750
214" 240 200 64  50-250-2-200 avy" 240 750 96  625-450-2-750
214" 240 250 80  50-250-2-250 5" 240 500 57 625-500-2-500
2" 240 300 95  50-250-2-300 5" 240 750 86  625-500-2-750
2vy" 240 400 128  50-250-2-400 w | 5 240 1000 114  625-500-2-1000
3 240 250 64  50-300-2-250 (:625) | 5%" 240 800 82  625-550-2-800
3 240 300 77 50-300-2-300 6 240 850 79 625-600-2-850
3 240 500 128 50-300-2-500 6" 240 1000 93 625-600-2-1000
1" 1 < 20,
(5%0) 3ve 240 500 107 50-350-2-500 - 10 1000 e ——
' & 240 300 55 50-400-2-300 7 240 1200 94  625-700-2-1200
4 240 500 92 50-400-2-500 7% 240 1000 73 625-750-2-1000
4y 240 650 103  50-450-2-650 8" 240 1000 68  625-800-2-1000
5’ 240 500 72 50-500-2-500 8" 240 1200 82 625-800-2-1200
5" 240 750 108 50-500-2-750 8 240 1500 102  625-800-2-1500
514" 240 750 95  50-550-2-750 9" 240 1250 75 625-900-2-1250
o e — B o 10" 240 1000 54 625-1000-2-1000
- i o W el 10’ 240 1500 81  625-1000-2-1500
o S 9t 58 Eo0054000 12 240 1500 66  625-1200-2-1500
12" 240 2000 89 625-1200-2-2000
oz @ wewam r w  m v mmerm
8y’ 240 1000 80  50- 850-2-1000 = e 930 i mexedn
9’ 120 1000 75 50- 900-1-1000 o 240 400 68  75-300-2- 400
9y’ 240 1250 88  50- 950-2-1250 g edd 209 83 Fralie=oth
10" 120 1000 72 50-1000-1-1000 | s o
10" 240 1500 100  50-1000-2-1500 Sve! ead gk 13 el oo
4 240 500 61  75-400-2- 500
101" 240 1500 9  50-1050-2-1500 4 240 750 91 75-400-2- 750
p il 240 1750 106  50-1100-2-1750 4 240 1000 122 75-400-2-1000
12" 120 1000 56  50-1200-1-1000 = ——
T b 1 o e s a0 ws et 754502 878
12 240 2000 112 50-1200-2-2000 o Sy o = ST
514" 240 900 77 75-550-2- 900
w |6 240 1000 77 75-600-2-1000
(:750) | 6" 240 1250 96  75-600-2-1250
6" 240 1250 88 75-650-2-1250
¥ 240 1000 66  75- 700-2-1000
7" 240 1500 98 75 700-2-1500
HOW TO ORDER CARTRIDGE HEATERS 8" 240 1750 100 75- 800-2-1750
mssEE e SR SR e e e e o R R G
9 240 1800 90  75- 900-2-1800
1. Order by part number, if known 9" 240 2000 100  75- 900-2-2000
2 Eéigt‘?fer 0 240 2000 90  75-1000-2-2000
4. Watts/Volts (Wattage must not exceed maximum watt density) 10,, eall 2250 112 75-1000-2-2250
£ qarihine 12 240 1500 55 75-1200-2-1500
8. Length of fermination 12" 240 2000 74 75-1200-2-2000
7. Fax drawing for special specifications L 240 £800 32 5120022000

The above list is of common sizes and ratings available.
Not all items are stocked.
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