










































































































































































































































































































































































































































































































































































































































































































































































































































































APPENDIX C

Table 8

TYPE 30D - EXPECTED LIFE (< +105°C)
TYPE 500D - EXPECTED LIFE (< +85°C)

Case Case Size (IN.) Life in Hours (K = 1000) at Operating Temperature
Code Dia. Ln. — +105°C  +95°C  +85°C  +75°C  +65°C  +55°C  +45°C
BA .250 .500 2K 3K 6K 10K 18K 33K 62K
BB .250 .687 3K 5K 9K 16K 29K 51K 96K
(B 312 687 2K 3K 6K 10K 18K 33K 62K
cC 312 812 2K 4K 8K 14K 25K 44K 82K
DC 375 812 2K 3K 6K 10K 18K 33K 62K
DD 375 937 2K 4K 7K 12K 21K 38K 72K
DF 375 1.250 3K 5K 9K 16K 29K 53K 99K
DH 375 1.500 4K 7K 12K 22K 38K 68K 128K
EF 438 1.250 2K 4K 7K 12K 21K 39K 13K
EH 438 1.500 3K 5K 9K 16K 28K 50K 94K
FF 485 1.250 3K 5K 8K 15K 27K 48K 90K
FH 485 1.500 4K 7K 11K 20K 36K 64K 120K
FK 485 1.750 5K 8K 14K 25K 45K 80K 150K
GF 625 1.250 2K 4K 7K 12K 21K 38K 72K
GH 625 1.500 3K 5K 9K 16K 29K 51K 96K
GK .625 1.750 4K 7K 11K 20K 36K 64K 120K
Table 9

TYPE 672D - EXPECTED LIFE
TYPE 678D - EXPECTED LIFE

Case Case Size (IN.) Life in Hours (K = 1000) at Operating Temperature

Code Dia. Ln. ——  +105°C +95°C  +85°C  +75°C  +65°C  +55°C  +45°C
cC .399 532 2K 4K 7K 13K 21K 40K 70K
cD 399 .640 4K 7K 12K 22K 38K 70K 130K
CG 399 815 5K 8K 15K 26K 48K 88K 160K
DM .500 1.065 5K 9K 15K 27K 49K 90K 164K
DT .500 1.315 6K 10K 17K 30K 54K 100K 184K
DS 500 1.690 8K 14K 24K 43K 80K 140K 260K
EK 635 1.000 6K 10K 18K 32K 56K 104K 190K
ET .635 1.315 8K 14K 24K 44K 82K 143K 265K
EU .635 1.570 10K 17K 29K 58K 92K 164K 308K
FU 713 1.619 10K 18K 30K 54K 97K 173K 325K
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Table 10

TYPE 601D - EXPECTED LIFE
TYPE 673D - EXPECTED LIFE
TYPE 674D - EXPECTED LIFE
TYPE 676D - EXPECTED LIFE

TYPE 677D - EXPECTED LIFE

TYPE 604D - SEE NOTE*

Case Case Size (IN.) Life in Hours (K = 1000) at Operating Temperature
Code Dia. Ln. —— +105°C  +95°C  +85°C  +75°C  +65°C  +55°C  +45°C
FE 625 1.125 2K 3K 6K 10K 18K 32K 60K
F .625 1.625 4K 6K 11K 19K 34K 65K 120K
FL 625 2.125 6K 10K 18K 30K 50K 95K 175K
FP .625 2.625 8K 14K 21K 37K 65K 110K 215K
FS .625 3.125 10K 17K 28K 52K 90K 150K 280K
FT 625 3.625 11K 19K 36K 62K 105K 190K 360K
GE .750 1.125 2K 3K 6K 10K 18K 34K 64K
GJ 750 1.625 4K 6K 12K 20K 36K 68K 128K
GL 750 2.125 6K 10K 18K 32K 54K 100K 184K
GP 750 2.625 8K 14K 22K 38K 68K 120K 230K
GS 750 3.125 10K 18K 30K 54K 94K 160K 300K
GT 750 3.625 12K 20K 36K 64K 110K 200K 380K
HE 875 1.125 2K 4K 7K 12K 21K 38K 12K
HJ 875 1.625 4K 8K 14K 24K 42K 76K 144K
HL 875 2.125 8K 12K 20K 36K 64K 114K 216K
HP 875 2.625 9K 16K 28K 48K 84K 152K 290K
HS 875 3.125 12K 20K 34K 60K 104K 190K 360K
HT 875 3.625 14K 24K 42K 12K 126K 230K 430K
JE 1.000 1.125 3K 5K 8K 14K 26K 48K 90K
J) 1.000 1.625 6K 10K 16K 28K 50K 94K 176K
L 1.000 2.125 8K 14K 24K 40K 12K 132K 244K
JP 1.000 2.625 10K 18K 30K 52K 92K 164K 300K
IN 1.000 3.125 14K 24K 42K 12K 128K 230K 350K
T 1.000 3.625 16K 26K 46K 82K 146K 260K 350K

*TYPE 604D Expected Life =

one half expected life for units listed above.
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Table 11
TYPE 53D - EXPECTED LIFE

Case Case Size (IN.) Life in Hours (K = 1000) at Operating Temperature
Code Dia. Ln. —_ —_ +85°C  +75°C  +65°C  +55°C  +45°C
GE .750 1.125 15K 22K 33K 50K 75K
GJ .750 1.625 23K 34K 51K 77K 116K
GL .750 2.125 31K 46K 69K 104K 156K
GP .750 2.625 39K 58K 87K 131K 197K
GS 750 3.125 47K 70K 105K 158K 237K
GT .750 3.625 54K 81K 121K 182K 273K
HE 875 1.125 17K 25K 38K 57K 86K
HJ .875 1.625 26K 39K 58K 87K 131K
HL .875 2.125 36K 54K 81K 121K 182K
HP 875 2.625 46K 69K 103K 155K 232K
HS 875 3.125 55K 82K 123K 185K 278K
HT 875 3.625 63K 94K 141K 212K 318K
JE 1.000 1.125 19K 28K 42K 64K 96K
1) 1.000 1.625 29K 43K 65K 97K 146K
JL 1.000 2.125 40K 60K 90K 135K 202K
JP 1.000 2.625 51K 76K 114K 172K 258K
JS 1.000 3.125 62K 93K 139K 209K 313K
T 1.000 3.625 80K 120K 180K 270K 350K
KE 1.125 1.125 21K 31K 47K 70K 106K
KJ 1.125 1.625 32K 48K 72K 108K 162K
KL 1.125 2.125 43K 64K 96K 145K 217K
KP 1.125 2.625 54K 81K 121K 182K 273K
KS 1.125 3.125 67K 100K 150K 226K 339K
KT 1.125 3.625 72K 108K 162K 243K 350K
KD 1.125 4.125 95K 142K 213K 320K 350K
LE 1.250 1.125 23K 34K 51K 77K 116K
U 1.250 1.625 35K 52K 78K 118K 177K
LL 1.250 2.125 47K 70K 105K 158K 237K
LP 1.250 2.625 58K 87K 130K 195K 293K
LS 1.250 3.125 72K 108K 162K 243K 350K
LT 1.250 3.625 81K 121K 182K 273K 350K
LD 1.250 4.125 90K 135K 202K 303K 350K
ME 1.375 1.125 25K 37K 56K 84K 126K
MJ 1.375 1.625 37K 55K 83K 124K 187K
ML 1.375 2.125 50K 75K 112K 168K 253K
MP 1.375 2.625 62K 93K 139K 209K 313K
MS 1.375 3.125 76K 114K 171K 256K 350K
MT 1.375 3.625 89K 133K 200K 300K 350K
MD 1.375 4.125 98K 147K 220K 330K 350K
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Table 12

TYPE 80D - EXPECTED LIFE
TYPE 81D - EXPECTED LIFE
TYPE 82D - EXPECTED LIFE

Case Case Size (IN.) Life in Hours (K = 1000) at Operating Temperature

Code Dia. Ln. —_ —_ +85°C  +75°C  +65°C  +55°C  +45°C
HA 22 25 6K 10K 19K 33K 63K
HB 22 30 7K 13K 23K 42K 79K
HD 22 40 10K 19K 34K 61K 114K
JA 25 25 6K 11K 20K 36K 68K
JB 25 30 8K 14K 25K 45K 85K
JC 25 35 9K 17K 30K 55K 103K
D 25 40 11K 20K 37K 66K 124K
JE 25 50 15K 26K 47K 84K 158K
KA 30 25 8K 14K 25K 46K 86K
KB 30 30 10K 18K 32K 57K 107K
KC 30 35 12K 21K 38K 68K 128K
KD 30 40 14K 26K 46K 82K 147K
KE 30 50 18K 33K 59K 106K 198K
MB 35 30 11K 21K 37K 67K 125K
MC 35 35 14K 25K 45K 80K 150K
MD 35 40 17K 30K 54K 97K 172K
ME 35 50 21K 38K 69K 123K 230K
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Table 13

TYPE 32D - EXPECTED LIFE
TYPE 36DX - EXPECTED LIFE
TYPE 36DE - EXPECTED LIFE
TYPE 36DY - EXPECTED LIFE

Case Case Size (IN.) Life in Hours (K = 1000) at Operating Temperature
Code Dia. Ln. - - +85°C  +75°C +65°C +55°C +45°C
AA 1.375 2.125 17K 28 K 50 K 0K 170K
AB 1.375 3.125 30K 50 K 90K 165K 310K
AC 1.375 4.125 54 K 90K 160K 190K 350K
AE 1.375 5125 61 K 100K 180K 300K 350K
AF 1.375 5.625 70 K 110K 200K 350K 350K
BA 2.000 2.125 21K 35 K 60K 110K 215K
BB 2.000 3.125 36 K 60 K 105K 190K 350K
BC 2.000 4.125 83 K 140K 250K 350K 350K
BE 2.000 5.125 91 K 150K 270K 350K 350K
BF 2.000 5.625 100 K 170K 300K 350K 350K
CB 2.500 3.125 76 K 125K 225K 350K 350K
cC 2.500 4.125 93K 150K 275K 350K 350 K
CE 2.500 5.125 120K 200K 350K 350K 350 K
CF 2.500 5.625 125K 210K 350K 350K 350 K
DB 3.000 3.125 85 K 140K 250K 350K 350 K
DC 3.000 4.125 120K 200K 350K 350K 350K
DE 3.000 5.125 150K 250K 350K 350K 350 K
DF 3.000 5.625 165K 275K 350K 350K 350 K
DJ 3.000 8.625 220K 350K 350K 350K 350K
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Table 14

TYPE 602D - EXPECTED LIFE*
TYPE 622D - EXPECTED LIFE*

Case Case Size (IN.) Life in Hours (K = 1000) at Operating Temperature
Code Dia. Ln. —_ — +85°C  +75°C  +65°C  +55°C  +45°C
ALL CASE CODES 12K 21K 38K 68K 128K

*Testing continues.
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SHELF LIFE

Electrolyte is lost through the end-seal of an
aluminum electrolytic capacitor during storage,
just as it is lost during operation. The rate of loss
is a function of the temperature, the volatility of
the electrolyte, and the effectiveness of the seal.
Capacitor shelf-life therefore, is part of the
expected useful life, and both are directly related
to the rate of loss of the electrolyte.

For example, a capacitor may have an expected
useful life of 10 years at +65°C. Kept in storage for
3 years at +65°C, it will have 7 more years of
expected useful life at +65°C, and this period may
involve storage and/or operation.

Generally, the shelf-life of Sprague aluminum
electrolytic capacitors is in excess of 10 years at
typical storage temperatures below +40°C.

Storage and D-C Leakage

D-C leakage values will increase during storage.
Typically, after several years storage at +40°C and

below, d-c leakage can reach two to five times the
initial values; at +50°C to +105°C, d-c leakage
may reach 10 times the initial value. D-C leakage
measurements taken periodically with a 5-minute
charge at rated voltage, every 2000 hours for exam-
ple, will minimize the d-c leakage increase.

We recommend, after extended storage or
storage at high temperatures, that capacitors be
measured and those that exceed specified initial d-c
leakage limits be reconditioned. The initial d-c
leakage condition can usually be restored within
one hour using a standard reconditioning pro-
cedure. See Sprague Application Note No. 3499.1
for specific details.

Shelf Test Evaluation

The following tables present shelf test evalua-
tions at various temperatures for typical Sprague
aluminum electrolytic capacitors. The marked elec-
trical stability is characteristic of Sprague
aluminum electrolytics.

Table 15

+125°C Life/Shelf Evaluation
TYPE 600D - 68 ;F, 50 VDC
(25 pcs. each group)

+125°C Life Test +125°C Shelf Test
Time Cap. (uF) D.F. (%) DCL (uA) Cap. (uF) D.F. (%) DCL (uA)
Initial 83.2 3.2 1.1 84.5 3.2 1.2
120 Hrs. 83.2 3.2 0.6 84.5 29 5.4
500 Hrs. 82.5 3.2 0.4 82.4 2.8 4.0
1000 Hrs. 82.4 3.2 0.5 82.1 2.8 45
Room Temperature Storage
After Life Test After Shelf Test
5 Years 81.9 3.6 0.6 81.6 3.2 3.8
8 Years 81.8 3.7 0.6 82.0 3.4 4.0

Original Bulletin Limits - Cap. = 61.2 - 199 uF

D.E =10%
DCL = 5.5 pA
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Table 16
. HIGH-TEMPERATURE EXTENDED SHELF EVALUATION
( TYPE 600D - 50 uF, 25 VDC
KD Case Initial 500 1000 2000 4000 6000 8000 10000
(10 pes.) Measurements Hrs. Hrs. Hrs. Hrs. Hrs. Hrs. Hrs.
DCL at +25°C (uA)
Shelf at +50°C 0.4 2.0 3.0 24 4.4 3.2 1.4 152
+85°C 0.3 1.5 1.8 24 2.7 2.1 1.5 1.1
+105°C 0.4 29 3.1 24 2.0 1.7 1.4 1.3
+125°C 0.3 3.0 2.9 43 9.3 6.6 2.3 -
+150°C 0.3 14.1 14.3 8.5 4.2 - -
Cap. at +25°C (uF)
Shelf at +50°C 54.7 53.9 53.6 53.2 52.5 51.9 51.1 51.0
+85°C 54.5 53.7 53.6 534 53.0 52.6 52.3 52.0
+105°C 54.4 532 52.9 52.6 52.2 51.4 50.8 49.9
+125°C 54.3 52.6 52.4 52.2 51.0 46.1 -4/10 Open-
+150°C 54.1 52.3 52.0 51.1 - -2/10 Open- -
D.F. (%)
Shelf at +50°C 7.0 6.9 6.6 6.9 10.0 14.7 19.9 21.3
+85°C 7l 6.9 6.9 6.9 7.5 9.2 12.2 15.3
+105°C 1.2 7.0 7.1 1.4 10.2 16.9 24.2 36.1
+125°C 3 7.1 15 9.1 19.3 70.6 100.0+ -
+150°C 7.3 9.9 9.5 10.7 100.0+ - -
Original Bulletin Limits - Cap. = 45 - 87.5 uf
D.E =10%
(} DCL =25 uA
Table 17
HIGH-TEMPERATURE EXTENDED SHELF EVALUATION
TYPE 600D - 25 uF, 60 VDC
DD Case Initial 500 1000 2000 4000 6000 8000 10000
(10 pes.) Measurements Hrs. Hrs. Hrs. Hrs. Hrs. Hrs. Hrs.
DCL at +25°C (uA)
Shelf at +50°C 0.5 3.7 4.0 5.8 6.0 3.3 24 2.3
+85°C 0.7 4.8 4.9 6.8 52 5.1 4.1 34
+105°C 0.5 55 5.1 4.8 2.0 29 2.6 35
+125°C 0.7 5.9 4.2 10.1 215 23.1 121 1.6
+150°C 0.5 20.9 14.8 11.3 4.5 1.4 - -
Cap. at +25°C (uF)
Shelf at +50°C 24.9 24.3 24.2 24.1 24.0 239 239 23.8
+85°C 25.3 24.7 24.6 24.6 24.5 24.4 24.3 24.3
+105°C 25.0 24.3 24.2 24.2 24.1 24.1 239 239
+125°C 25.7 24.8 24.7 24.7 24.6 245 24.3 24.0
+150°C 25:1 24.1 24.0 238 23.1 15:1 - -
D.F. (%)
Shelf at +50°C 2.7 24 24 23 2.5 2.5 3.1 33
+85°C 2.6 24 2.4 23 25 25 2.6 2.1
+105°C 2.8 2.5 25 24 2.7 2.6 29 3.1
+125°C 2.8 2.5 25 25 3.0 34 5.1 1.1
+150°C 2.8 2.8 2. 21 11.1 83.7 - -
(ﬁ Original Bulletin Limits - Cap. = 22.5 - 43.75 uF
DE =10%
DCL =4.0 uA
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Table 18

HIGH-TEMPERATURE EXTENDED SHELF EVALUATION
TYPE 600D - 4.0 xF, 350 VDC

DL Case Initial 500 1000 2000 4000 6000 8000 10000
(10 pes.) Measurements Hrs. Hrs. Hrs. Hrs. Hrs. Hrs. Hrs.
DCL at +25°C (uA)
Shelf at +50°C 9.5 10.3 11.8 17.5 24.0 26.0 274 29.6
+85°C 11.6 11.9 12.7 14.2 12.6 14.0 24.6 28.0
+105°C 11.0 14.6 16.4 23.0 17.0 19.0 33.0 41.0
+125°C 125 28.0 31.0 63.0 141.0 1000.0 - -
Cap. at +25°C (uF)
Shelf at +50°C 4.6 45 4.5 45 4.4 44 4.4 4.4
+85°C 4.5 45 4.5 45 4.5 4.4 4.4 44
+105°C 4.6 45 4.5 4.4 44 4.4 44 4.4
+125°C 4.6 4.4 4.4 4.3 4.4 4.3 - -
D.F. (%)
Shelf at +50°C 4.7 4.3 4.4 45 4.9 5.8 5.8 5.8
+85°C 4.7 4.3 4.4 4.5 4.6 4.7 4.9 5.1
+105°C 4.7 4.4 4.4 4.7 52 5.8 6.0 5.8
+125°C 49 4.8 5.2 6.2 12 13.8 - -
Original Bulletin Limits - Cap. = 3.6 - 6.0 uF
D.E =10%
DCL = 28 uA
Table 19

HIGH-TEMPERATURE EXTENDED SHELF EVALUATION
TYPE 80D - 4700 pF, 20 VDC

JB Case Initial 500 1000 2000 4000 6000 8000
(11 pcs.) Measurements Hrs. Hrs. Hrs. Hrs. Hrs. Hrs.

DCL at +25°C (uA)
Shelf at +25°C .06 .06 .05 .06 .06 .05 .04
+45°C 13 A2 Bl 12 .20 .36 .28
+65°C .05 21 27 .28 31 22 .16
+85°C .05 .36 21 18 .25 .16 12

Cap. at +25°C (uF)
Shelf at +25°C 4863 4873 4334 4832 4819 4829 4802
+45°C 4835 4804 4781 4767 4714 4615 4593
+65°C 4859 4786 4746 4794 4659 4639 4618
+85°C 4842 4737 4624 4580 4544 4490 4467

D.F. (%)
Shelf at +25°C 21.3 255 21.7 29.8 315 21.3 22.6
+45°C 22.3 23.8 259 26.2 29.6 40.6 415
+65°C 23.8 28.3 29.3 32.1 34.1 425 449
+85°C 21.0 28.4 27.1 21.8 31.4 55.1 56.9

Original Bulletin Limits - Cap. = 4230 - 6110 uF
D.E =30%
DCL = 1.8 mA
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Table 20

HIGH-TEMPERATURE EXTENDED SHELF EVALUATION
TYPE 36DE - 460,000 xF 6.3 VDC

CF Case Initial 500 1000 2000 4000 6000 8000 10000
(4 pcs.) Measurements Hrs. Hrs. Hrs. Hrs. Hrs. Hrs. Hrs.
Cap. at +25°C (uF) (K = 1000)
Shelf at +85°C 548K 506K 498K 515K 492K 490K 482K 479K
+95°C 543K 493K 479K 485K 476K 453K 453K 452K
ESR (MQ)
Shelf at +85°C 3.28 3.44 342 3.59 3.60 3.66 3.52 3.63
+95°C 3.45 3.56 3.70 3.91 3.98 4.09 3.96 3.99
DCL at +25°C (mA)
Shelf at +85°C 1.61 421 452 5.11 5.33 5.45 5.77 543
+95°C 1.77 421 493 591 6.34 6.59 6.02 513
Table 21
HIGH-TEMPERATURE EXTENDED SHELF EVALUATION
TYPE 36DE - 93,000 uF, 40 VDC
CF Case Initial 500 1000 2000 4000 6000 8000 10000
(4 pcs.) Measurements Hrs. Hrs. Hrs. Hrs. Hrs. Hrs. Hrs.
Cap. at +25°C (uF) (K = 1000)
Shelf at +85°C 102K 97.6K 97.2K 97.3K 96.9K 96.0K 95.8K 95.6K
+95°C 103K 99.0K 98.0K 98.3K 97.2K 95.9K 95.7K 95.5K
ESR (MQ)
Shelf at +85°C 3.97 3.98 4.05 413 4.17 4.20 4.11 4.16
+95°C 3.98 4.07 4.20 4.36 439 4.47 438 4.43
DCL at +25°C (mA)
Shelf at +85°C 0.79 1.01 1.08 1.04 1.00 1.08 1.15 1.08
+95°C 0.83 111 1.27 1.25 1.43 1.44 1.31 1.17
Table 22
HIGH-TEMPERATURE EXTENDED SHELF EVALUATION
TYPE 36DE - 18,000 xF, 100 VDC
CF Case Initial 500 1000 2000 4000 6000 8000 10000
(4 pcs.) Measurements Hrs. Hrs. Hrs. Hrs. Hrs. Hrs. Hrs.
Cap. at +25°C (uF) (K =1000)
Shelf at +85°C 22.3K 21.6K 21.6K 21.6K 21.5K 21.4K 21.4K 21.3K
+95°C 22.1K 21.5K 21.5K 21.4K 21.3K 21.2K 21.1K 21.1K
ESR (MQ)
Shelf at +85°C 5.56 5.47 561 5.69 5.74 5.1 5.60 5.71
+95°C 5.54 5.60 5.79 6.03 6.13 6.17 5.98 6.05
DCL at +25°C (mA)
Shelf at +85°C 0.44 0.93 0.93 0.89 0.79 0.76 0.77 0.69
+95°C 0.46 1.11 1.03 0.95 0.90 0.90 0.78 0.70
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CONCLUSION

We have discussed the relationship between reliability
and expected life for Sprague aluminum electrolytic
capacitors, and reported on ongoing test programs to
measure initial quality parameters, reliability, and long-
term expected life.

Initial electrical parameteré and incoming inspection
quality figures do not provide a complete picture of
the effect of components on the life expectancy of
assembled equipment. The initial electrical parameters,
the reliability, and expected life should all be considered
when evaluating capacitors for specific applications.
Capacitor type selection can have a great impact on
the full lifecycle cost of components.
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Weight loss data provides an early indication of ex-
pected life, and has been regularly evaluated. The
results of our evaluations are tabulated here. Detailed
product information covering each of the capacitor types
referenced in this paper is available from Sprague Elec-
tric Company, Marketing Communications Dept., 41
Hampden Rd., Mansfield, MA 02048. For additional
information, consult your local sales office as listed
on the inside back cover of this catalog.

Questions concerning the technical aspects of this
paper, or of any of the products referenced here should
be directed to the Product Marketing Dept., or QAR
Dept., Sprague Electric Company, PO Box 1, Lansing,
NC 28643.
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WARNING! DO NOT MISAPPLY
ALUMINUM ELECTROLYTIC CAPACITORS

1. Caution Against Misapplication. Here are the most common
forms of misapplication:

(a) Exposure to reverse voltage in excess of specified limits.
(b) Exposure to temperatures above specified limit.
(c) Application of voltage beyond specified surge voltage.

(d) Application of excessive ripple current or voltage. Do not
exceed specification limits.

2. Personnel Safety. Electrical misapplication of aluminum
electrolytic capacitors may be hazardous. Personal injury or property
damage may result from explosion of a capacitor or from expulsion of
electrolyte due to mechanical disruption of a capacitor.

Skin, eye or mouth exposure to electrolytes in aluminum electrolytic
capacitors MUST BE TREATED IMMEDIATELY!

2.1 Eye Contact. Contact lenses must be removed at once.
Immediately flush the open eye(s) for 15 minutes with large amounts
of water. If pain is experienced, apply 2 drops of 0.5% tetracaine
(Pontocaine). Seek immediate medical attention.

2.2 Skin or Clothing Contact. Flush thoroughly with running
water as soon as possible after contact, and then wash with soap and
water or a mild detergent.

2.3 MouthContact or Accidental Swallowing. Drink large
quantities of water or milk. Follow with Milk of Magnesia, beaten
egg, or vegetable oil. Call physician immediately.
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SPRAGUE ELECTRIC COMPANY

FRANCHISED DISTRIBUTOR

HEADQUARTERS LOCATIONS"®

Acacia/Deanco

47498 Seabridge Drive, Bldg. 8
Freemont, CA 94538
415/623-7500

Almo Electronics, Inc.
9815 Roosevelt Boulevard
Philadelphia, PA 19114
215/698-4003

Arrow Electronics Distribution Division

25 Hub Drive
Melville, NY 11747
516/391-1300

Electronic Supply Center
32 River Street

No. Adams, MA 01247
413/664-1086

Falcon Electronics, Inc.
5 Higgins Drive

Milford, CT 06450
203/878-5272

Future Electronics, Inc.

237 Hymus Boulevard

Pointe Claire Montreal H9R 5C7
514/694-7710

Bell Industries

5230 W. 79th Street
Indianapolis, IN 46268
317/875-8200

Hamilton/Avnet Electronics
10950 W. Washington Boulevard
Culver City, CA 90230
213/558-2000

Kent Electronics

5604 Bonhomme Road
Houston, TX 77036-2079
713/780-7770

Marsh Electronics, Inc. Reptron Electronics, Inc.
1563 So. 101st 14501 McCormick Drive
Milwaukee, WI 53214 Tampa, FL 33625
414/475-6000 813/854-2351

Marshall Industries, Inc. Schweber Electronics Corp.
9675 Telstar Avenue Jericho Turnpike

El Monte, CA 91731 Westbury, NY 11590
818/459-5500 516/334-7555

N k Electronics Corp. Sterling Electronics
4§(‘)A;a;lo, qu:vgﬂ's'\',fgodmp 4201 Southwest Freeway
Chicago, IL 60640-4496 Houston, TX 77027
312/784-5100 713/623-6600

New Yorker Electronics, Inc. Summit Distributors

420 Center Avenue 916 Main Street
Mamaroneck, NY 10543 Buffalo, NY 14202
914/698-7600 716/887-2800

Projections Unlimited, Inc. Tri-Start Electronics
14831 Myford Road 134 Remington Boulevard
Tustin, CA 92680 Ronkonkoma, NY 11779
714/544-2700 516/737-2200

Pyttronic Industries, Inc. TTI, Inc.

Building 2, Stump Road 4033 East Belknap
Montgomeryville, PA 18936 Ft. Worth, TX 76111
215/643-2850 817/831-8300

Radio, Inc. Wyle Labs/EMG

1000 South Main Street 3000 Bowers Avenue
Tulsa, OK 74119 Santa Clara, CA 95051
918/587-9123 408/727-2500

Zeus Components, Inc.
100 Midland

Port Chester, NY 10573
914/937-7400

*Sprague is represented at more than 250 Distributor Branch locations. For the location nearest you, contact the
Distributor Headquarters listed above, or your Sprague Sales Office.

Contact your Sprague Distributor
to determine availability of specific
Type numbers.
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UNITED STATES

ALABAMA

Montgomery Marketing, Inc.
1910 Sparkman Drive
Huntsville 35816

Tel. 205/830-0498

ARIZONA

Techni-Source, Inc.

Suite 11 — 4665 South Ash Ave
Tempe 85282

Tel. 602/730-8093

CALIFORNIA

(Southern)

Sprague Electric Company
Suite 128

2531 237th Street
Torrance 90505

Tel. 213/534-1165

(Northern)

Criterion Sales

3350 Scott Blvd

Building 44

Santa Clara 95054 — 3120
Tel. 408/988-6300

COLORADO

William J. Purdy Associates
6635 South Dayton #300
Englewood 80111

Tel. 303/790-2211

CONNECTICUT

Kitchen and Kutchin, Inc.
23 Peck Street

North Haven 06473

Tel. 203/239-0212

DIST. OF COLUMBIA
Trinkle Sales Inc.

P.O. Box 5320

Cherry Hill, NJ 08034 — 0460
Tel. 609/795-4200

FLORIDA

Sprague Electric Company
14021-B North Dale Mabry
Tampa 33618

Tel. 813/962-1882

Electramark Florida, Inc.
Suite 126

1700 N. Dixie Highway
Boca Raton 33432

Tel. 407/392-1763

Electramark Florida, Inc.
6105-E Memorial Hwy
Tampa 33615

Tel. 813/889-7775

GEORGIA

Montgomery Marketing, Inc.
3000 Northwoods Parkway
Suite 110

Norcross 30071

Tel. 404/447-6124

IDAHO

Bob Sickler Sales
Suite 112

1111 S. Orchard
P.O. Box 2188
Boise 83706

Tel. 208/344-9588

ILLINOIS

(Northern)

Sumer, Inc.

1675 Hicks Road
Rolling Meadows 60008
Tel. 312/991-8500

E/PRBL

SPRAGUE

SPRAGUE ELECTRIC COMPANY

OEM SALES OFFICES

(Southern)

EPI Inc.

Suite 201 — 103 W. Lockwood
St. Louis, MO 63119 — 2915
Tel. 314/962-1411

INDIANA

Sprague Electric Company
8555 North River Road
Suite 150

Indianapolis 46240

Tel. 317/844-6650

IOWA

J. R. Sales Engineering, Inc.
1930 St. Andrews, N. E
Cedar Rapids 52402

Tel. 319/393-2232

KANSAS

EPI Inc.

9016 West 83rd Street
Overland Park 66204
Tel. 913/642-9118

KENTUCKY

SAIl Marketing Corporation
270 Regency Ridge, #202
Dayton, OH 45459

Tel. 513/435-3181

MARYLAND

Trinkle Sales Inc.

P.O. Box 5320

Cherry Hill, NJ 08034 — 0460
Tel. 609/795-4200

MASSACHUSETTS
Kitchen and Kutchin, Inc.
87 Cambridge Street
Burlington 01803

Tel. 617/229-2660

MICHIGAN

SAl Marketing Corporation
2325 W. Shiawassee

Suite 205

Fenton 48430

Tel. 313/750-1922

MINNESOTA

HMR, Inc.

9065 Lyndale Ave. South
Minneapolis 55420 — 3520
Tel. 612/888-2122

MISSISSIPPI

EPI Southwest

6069 Old Canton Road
Suite 214

Jackson 39211

Tel. 601/362-5045

MISSOURI

EPI Inc.

Suite 201 — 103 W. Lockwood
St. Louis 63119 — 2915

Tel. 314/962-1411

NEBRASKA

J. R. Sales Engineering, Inc.
1930 St. Andrews, N. E.
Cedar Rapids, lowa 52402
Tel. 319/393-2232

NEW HAMPSHIRE
Sprague Electric Company
267 Lowell Road

Hudson 03051

Tel. 603/881-3168

NEW JERSEY
(Northern)
Astrorep, Inc.

271 Rte. 46

Suite A210
Fairfield 07006
Tel. 201/808-0025

(Southern)

Trinkle Sales Inc.

P.O. Box 5320

Cherry Hill 08034 — 0460
Tel. 609/795-4200

NEW MEXICO
Techni-Source, Inc.
110 Cardenas N.E
Suite 103
Albuquerque 87110
Tel. 505/268-4232

NEW YORK
(Downstate)
Astrorep, Inc.

103 Cooper Street
Babylon 11702
Tel. 516/422-2500

(Upstate)

Micro Tech Marketing
1350 Buffalo Road
Rochester 14624

Tel. 716/328-1420

NORTH CAROLINA
Montgomery Marketing, Inc.
1200 Trinity Road

Raleigh 27607

Tel. 919/851-0010

OHIO

SAIl Marketing Corporation
25901 Emery Road

Suite 117

Warrensville Heights 44128
Tel. 216/591-0530

SAl Marketing Corporation

1631 Northwest Prof Bldg., #104
Columbus 43220

Tel. 614/451-0778

SAl Marketing Corporation
270 Regency Ridge, #202
Dayton 45459

Tel. 513/435-3181

OREGON

Sprague Electric Company

Suite L

16209 S.E. McGillivray Boulevard
Vancouver, WA 98664 — 9025
Tel. 503/225-0493

PENNSYLVANIA

Trinkle Sales Inc.

P.O. Box 5320

Cherry Hill, NJ 08034 — 0460
Tel. Phila. 215/922-2080

SOUTH CAROLINA
Montgomery Marketing, Inc.
1200 Trinity Road

Raleigh, NC 27607

Tel. 919/851-0010

TENNESSEE

(Eastern)

Montgomery Marketing, Inc.
4922-B Cotton Row
Huntsville, AL 35816

Tel. 205/830-0498

(Western)

EPI Southwest

6069 Old Canton Road
Suite 241

Jackson, MS 39211
Tel. 601/856-6251

TEXAS

Sprague Electric Company
12160 Abrams Road

Suite 516

Dallas 75243 — 3403

Tel. 214/235-1256

Bonser-Philhower Sales
689 West Renner Road
Suite 111

Richardson 75080

Tel. 214/234-8438

UTAH

William J. Purdy Associates
6635 South Dayton #300
Englewood, CO 80111

Tel. 303/790-2211

VIRGINIA

Trinkle Sales Inc.

P.O. Box 5320

Cherry Hill, NJ 08034 — 0460
Tel. 609/795-4200

WASHINGTON

Sprague Electric Company
Suite L

16209 S.E. McGillivray Blvd
Vancouver 98684

Tel. 206/892-0361

(Northeast)

Bob Sickler Sales
Suite 112

1111 S. Orchard
P.O. Box 2188
Boise, ID 83706
Tel. 208/344-9588

WISCONSIN
Sumer, Inc.

13555 Bishop Court
Brookfield 53005
Tel. 414/784-6641

PUERTO RICO

Electronic Sales Associates
Calle 203 GO-11

Country Club 3rd Ext

Rio Piedras

Tel. 809/762-6707

CANADA

Sprague Electric of Canada, Ltd.
49 Bertal Road

Toronto, Ontario M6M 4M7

Tel. 416/760-8048

Vitel Electronics

2235 Onesime Gagnon

La Chine, Quebec H8T 927
Tel. 514/636-5951

Vitel Electronics

Suite 301

300 March Road

Kanata, Ontario K2K 2E2
Tel. 613/592-0090

Vitel Electronics

Suite 610

5925 Airport Road
Mississaugo, Ontario L4V 1R9
Tel. 416/676-9720

Vitel Electronics
4211 Kingsway Street
Suite 314

Burnaby, British Columbia V5H 126

Tel. 604/439-1136

Components Group

EUROPE

Sprague Benelux
Industriezone 28
B9600 Ronse
Belgium

Tel. 32 55 21 53 22
TLX 85143

Sprague Electric (U.K.) Ltd.
Airtech No. 2

Fleming Way

Crawley West Sussex RH 102 YQ
England

Tel. 011-44-293-51-78-78

TLX 877813

Sprague France S.A.R.L.
3 Rue Camille Desmoulins
94230 Cachan

France

Tel. (1) 45-47-66-00
TLX 250697

Sprague Elektronik GMBH
Hainerweg 48 N
D-6000 Frankfurt 70

West Germany

Tel. 069-609-0050

TLX 414008

Sprague Italiana S.p.A.
Via G. DeCastro 4
20144 Milano

Italy

Tel. 02-498-7891

TLX 332321

ABGA Elektronik

P O. Box 562
S-19105 Sollentuna
Sweden

Tel. (46-8) 9205-95
TLX 854 15239

FAR EAST

Sprague Asia, Ltd.

16th Floor Mita Centre
552-566 Castle Peak Road
Kwai Chung, N.T

Hong Kong

Tel. 852-0-4283188

TLX 43395

Sprague Japan K.K.
Sawada Building

15-9 Shinjuku 1-Chome
Shinjuku-ku, Tokyo 160
Japan

Tel. (03) 226-1761
TLX J23328

Tecnomil Ltd.

Sprague Korea Branch

4th Fl., Daiyoung Bldg..

44-1, Yoido-Dong
Youngdungpo-Ku, Seoul, Korea
Tel. (02) 783-9784

TLX K26186

Sprague Singapore PTE Ltd.
Singapore Office

10th Floor, 450/452 Inchcape House

Alexandra Road
Singapore 0511
Tel. 475-1826

TLX RS 26384

Sprague Taiwan Branch/
Tecnomil, Ltd.

11/F, 142, Sec. 4

Chung Hsiao East Road
Taiper, Tawan, R.O.C
Tel. 771-9582

TLX 21422

Litho in U.S. Amer.



& SPRAGUE

SPRAGUE €LECTRIC COMPANY

COMPONENTS GROUP
ALUMINUM CAPACITOR DIVISION

9800 Hincey Avenue, Suite 100
Huntersville, NC 28078

Tel. (704) 875-8070

FAX (704) 875-8541




