


V-EA Series
Z-Trip

Characteristic
UL508 Listed C
E137938 One Pole
Rated Type/
Current Cat. No.
0.3A 1Z03UM
0.5A 1Z05UM
0.75A 1Z075UM
1.0A 1Z1UM
1.6A 1Z1.6UM
2.0A 1Z2UM
Standard Pack: 12 ggﬁ 13223?}:\"'\"
Weight: 3.5A 1Z3.5UM
0.3A - 32A 4.0A 1Z4UM
1.75kg (3.86 Ib.) 5.0A 1Z5UM
40A - 63A 6.0A 1Z6UM
2.07kg (4.56 Ib.) 8.0A 1Z8UM
10A 1Z10UM
12A 1Z12UM
13A 1Z13UM
15A 1Z15UM
16A 1Z16UM
20A 1Z20UM
25A 1Z25UM
30A 1Z30UM
32A 1Z32UM
40A 1Z40UM
50A 1Z50UM
Two Pole
Rated Type/
Current Cat. No.
0.3A 2Z03UM
0.5A 2Z05UM
0.75A 2Z075UM
1.0A 2Z1UM
1.6A 2Z1.6UM
2.0A 2Z2UM
2.5A 2Z2.5UM
Standard Pack: 6 3.0A 273UM
Weight: 3.5A 2Z3.5UM
0.3A - 32A 4.0A 2Z4UM
1.75kg (386 |b) 5OA ZZSUM
B 6.0A 2Z6UM
2.07kg (4.56 Ib.) 8.0A 2Z8UM
10A 2Z10UM
12A 2Z12UM
13A 2Z13UM
15A 2Z15UM
16A 2Z16UM
20A 2Z20UM
25A 2Z25UM
30A 2Z30UM
32A 2Z32UM
40A 2Z40UM
50A 2Z50UM
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Three Pole
Rated Type/
Current Cat. No. Approvals
0.3A 3Z03UM ®@
0.5A 3Z05UM @ @
0.75A  3Z075UM @@
1.0A 3Z1UM @@
1.6A 3Z1.6UM @@ O
B 20A  322UM OIS
_ 2.5A 3Z2.5UM L@
Standard Pack: 4 3.0A 3Z3UM @ @
Weight: 3.5A 3Z3.5UM ®@
0.3A - 32A 4.0A 3Z4UM ® @
1.75kg (3.86 Ib.) 5.0A 3Z5UM ®@
40A - 63A 6.0A 3Z6UM @ @
2.07kg (4.56 Ib.) 8.0A 3Z8UM ®@
10A 3Z10UM @@
12A 3Z12UM @@
13A 3Z13UM ® @
15A 3Z15UM ® @
16A 3Z16UM @@
20A 3Z20UM ® @
25A 3Z25UM @@
30A 3Z30UM @@
32A 3Z32UM @@
40A 3Z40UM ®@
50A 3Z50UM @&

Add-on Neutral Pole
Rated Type/

Current Cat. No. Approvals
0.3-63A/  N63UM (O]
480Y/277V

Standard Pack: 6

Weight:
0.775kg (1.711b.)

Standard Dual Ring
. . ongue
Connection Terminal ~°

*Box clamp terminals
Top: 18-3 AWG;
Bottom: 18-2 AWG
(Line/Load reversible)

*Ring tongue terminals

—{11.3 mm|
(0.44 in.)

——18.3 mm——]
(0.721n.)

S —
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V-EA Trip Curves

B Trip Curve

1.13-1.45x1
60 -

Thermal Overload
“Must Trip” < 1 hr = 145% RC
“Must Not Trip” > /1 hr = 113% RC

,_’ Minutes

Tripping time t
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1 2 3456 810 20 40 100
I—» Multiple of Rated Current

1.0A Through 10A Rated Current

1.13-1.45x1
[
60

Thermal Overload
“Must Trip” < 1 hr = 145% RC
“Must Not Trip” > 1 hr = 1]13% RC

,—’ Minutes

Tripping time t
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1 2 3 456 810 20 40 100
Iﬂ Multiple of Rated Current

13A Through 63A Rated Current

“B” Magnetic Trip Parameters
Rated current 1.0A to 63A.

1. Hold for a minimum of 100ms at
surge of 3 times rated current.

2. Trip in under 100ms at 5 times rated
current.

C Trip Curve

113-1.45%1

Thermal Overload
“Must Trip” < 1 hr = 145% RC
“Must Not Trip” > /1 hr = 113% RC

I—’ Minutes

Tripping time t

107
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8
S 102
8
& 4x10?
L o
1 2 3456810 20 40 100
I—» Multiple of Rated Current
0.3A Through 10A Rated Current
1.13-1.45x
60 [
40

Thermal Overload
“Must Trip” < 1 hr = 145% RC
“Must Not Trip” > 1 hr = 113% RC

[—’ Minutes

Tripping time t

101
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4x10°8

I_’ Seconds

103

1 2 3 456 810 20 40 100
I—» Multiple of Rated Current

13A Through 63A Rated Current

“C” Magnetic Trip Parameters
Rated current 0.3A to 63A.

1. Hold for a minimum of 100ms at
surge of 5 times rated current.
2. Trip in under 100ms at 10 times

rated current.

D Trip Curve

1.13;1.45x1y
60

Thermal Overload
“Must Trip” < 1 hr = 145% RC
“Must Not Trip” > 1 hr = 113% RC
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1 2 3 456 810 1620 40 100

I—» Multiple of Rated Current

0.3A Through 10A Rated Current

1.13-1.45xly
et

Thermal Overload
“Must Trip” < 1 hr = 145% RC
“Must Not Trip” >/1 hr = 113% RC

l_’ Minutes

Tripping time t

101

4x102

102
4x10°8

l_’ Seconds

108

1 2 3 456 810 1620 40 100
I—» Multiple of Rated Current

13A Through 63A Rated Current

“D” Magnetic Trip Parameters

Rated current 0.3A to 63A.

1. Hold for a minimum of 100ms at
surge of 10 times rated current.

2. Trip in under 100ms at 16 times
rated current.
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V-EA Trip Curves

E Trip Curve

1.05-1.35x1y

4 Thermal Overload
“Must Trip” < 1 hr = 135% RC
“Must Not Trip" > 1 hr = 105% RC
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L. Multiple of Rated Current
12A Through 60A Rated Current

“E” Magnetic Trip Parameters
Rated Current, 0.3A to 50A,
60/63A (dotted line).

Magnetic Trip:

1. Hold for a minimum of 100ms at
surge of 14 times (60A, 10
times) rated current.

2. Trip in under 100ms at 18 times
(60A, 14 times) rated current.

G Trip Curve

1.05-1.35xly,

Thermal Overload
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4 “Must Trip” = 125% Rated Current
“Must Not Trip” < 1 hr = 185% RC
| | “Must Not Trip”> 1 hr = 105% RC
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0.3A Through 10A Rated Current
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“Must Trip” = 125% Rated Current
“Must Not Trip” < 1 hr = 135% RC
“Must Not Trip” > 1 hr = 105% RC
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12A Through 63A Rated Current

“G” Magnetic Trip Parameters
Rated Current, 0.3A to 63A.

Magnetic Trip:
1. Hold for a minimum of 100ms at
surge of 8 times rated current.

2. Trip in under 100ms at 10 times
rated current.

Altech Corp.”

Z Trip Curve

1051354y

Thermal Overload
“Must Trip” < 1 hr = 135% RC

,—’ Minutes

“Must Not Trip” > 1 hr = 105% RC

Tripping time t
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5
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1 2 3456 810 20 40
L» Multiple of Rated Current

0.3A Through 10A Rated Current

105,135

Thermal Overload
“Must Trip” < 1 hr = 135% RC
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“Must Not Trip” > 1 hr = 105% RC
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L
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I—» Multiple of Rated Current

12A Through 50A Rated Current

“Z” Trip Parameters

Rated Current, 0.3A to 50A.

Magnetic Trip:

1. Hold for a minimum of 100ms at
2 times rated current.

2. Trip in under 100ms at 3 times
rated current.

N—
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Table HP 1: AMPERE RATINGS & HORSEPOWER RATING 1 PHASE

FLA & LRC CONVERTED TO
TABLE HORSEPOWER (SEE NOTE #2)

USE FLA & LRC RATINGS WHERE

NO HP RATING IS GIVEN

NOMINAL CIRCUIT VOLTAGE

V-EA MOTOR MOTOR 110-120 200 208 220-240 265 277

RATED NAMEPLATE NAMEPLATE VAC VAC VAC VAC VAC VAC

CURRENT FLA STARTING/

(SEE NOTE #1) RATING LRC RATING

0.30A 0.30A 1.80A

0.50A 0.50A 3.00A

0.75A 0.75A 4.35A

0.80A 0.80A 4.8A

1.0A 1.0A 6.0A

1.6A 1.6A 9.6A

2.0A 2.0A 12.0A 1/6hp 1/6hp 1/6hp

2.5A 2.5A 15.0A 1/6hp 1/6hp 1/6hp 1/6hp 1/4hp

3.0A 3.0A 18.0A 1/6hp 1/6hp 1/4hp 1/4hp 1/3hp

3.5A 3.5A 21.0A 1/4hp 1/4hp 1/4hp 1/3hp 1/3hp

4.0A 4.0A 24.0A 1/4hp 1/3hp 1/3hp 1/3hp 1/3hp

5.0A 5.0A 30.0A 1/6hp 1/3hp 1/2hp 1/2hp 1/2hp 1/2hp

6.0A 6.0A 36.0A 1/4hp 1/2hp 1/2hp 1/2hp 3/4hp 3/4hp

8.0A 8.0A 48.0A 1/3hp 3/4hp 3/4hp 1hp 1hp 1hp

10.0A 10.0A 60.0A 1/2hp 1hp 1hp 11/2hp 11/2hp 2hp

12.0A 12.0A 72.0A 1/2hp 11/2hp 11/2hp 2hp 2hp 2hp

12.5A 12.5A 75.0A 1/2hp 11/2hp 11/2hp 2hp 2hp 2hp

13.0A 13.0A 78.0A 1/2hp 11/2hp 11/2hp 2hp 2hp 2hp

15.0A 15.0A 90.0A 3/4hp 2hp 2hp 2hp 3hp 3hp

16.0A 16.0A 96.0A 1hp 2hp 2hp 2hp 3hp 3hp

20.0A 20.0A 120.0A 11/2hp 3hp 3hp 3hp 3hp 3hp

25.0A 25.0A 150.0A 2hp 3hp 3hp 3hp 5hp 5hp

30.0A 30.0A 180.0A 2hp 3hp 3hp 5hp 5hp 5hp

32.0A 32.0A 192.0A 2hp 3hp 5hp 5hp 5hp 5hp

40.0A 40.0A 240.0A 3hp 5hp 71/2hp 71/2hp 71/2hp 71/2hp

50.0A 50.0A 300.0A 3hp 71/2hp 10hp 10hp 10hp 10hp

60.0A 60.0A 360.0A 5hp 10hp 10hp 10hp 10hp 15hp

NOTE #1: For AC motor circuit nameplate full load current, AC general-use loads, AC resistance loads, AC incandescent lamp (tungsten) loads,

AC electric discharge lamp (ballast) loads.
NOTE #2: Conversions per UL508® Table 45.2 and NFPA-70: National Electrical Code® 2008 Tables 430-248 and 430-251(A).
Table HP 2: AMPERE RATING & HORSEPOWER RATING 3 PHASE & 2 PHASE - 4 WIRE
FLA & LRC RATINGS CONVERTED TO TABLE HORSEPOWER (SEE NOTE #2)
USE FLA & LRC RATINGS WHERE NO HP IS LISTED
V-EA MOTOR MOTOR 110-120 200 208 220-240 VAC 440-480
RATED NAMEPLATE NAMEPLATE VAC VAC VAC (SEE NOTE #3) VAC
CURRENT FLA STARTING/ Motor Design Motor Design Motor Design Motor Design Motor Design
(SEE NOTE #1)| RATING LRC RATING | B, C, D E B, C, D E B, C, D E B, C,D E B, C, D E
0.30A 0.30A 3.0A
0.50A 0.50A 5.0A
0.75A 0.75A 7.5A
0.80A 0.80A 8.0A
1.0A 1.0A 10.0A
1.6A 1.6A 16.0A 1/2hp 1/2hp
2.0A 2.0A 20.0A 1/2hp 1/2hp 3/4hp 3/4hp
2.5A 2.5A 25.0A 1/2hp 1/2hp 1/2hp 1/2hp 1/2hp 1/2hp 1hp 1hp
3.0A 3.0A 30.0A 1/2hp 1/2hp 1/2hp 1/2hp 1/2hp 1/2hp 11/2hp [ 11/2hp
3.5A 3.5A 35.0A 1/2hp 1/2hp 3/4hp 3/4hp 3/4hp 3/4hp 2hp 2hp
4.0A 4.0A 40.0A 3/4hp 3/4hp 3/4hp 3/4hp 3/4hp 3/4hp 2hp 2hp
5.0A 5.0A 42.0A 1/2hp 1/2hp 1hp 1hp 1hp 1hp 1hp 1hp 3hp 3hp
6.0A 6.0A 50.4A 1/2hp 1/2hp 1hp 1hp 1hp 1hp 11/2hp 11/2hp 3hp 3hp
8.0A 8.0A 67.2A 3/4hp 3/4hp 2hp 2hp 2hp 2hp 2hp 2hp 5hp 5hp
10.0A 10.0A 84.0A 1hp 1hp 2hp 2hp 2hp 2hp 3hp 3hp 5hp 5hp
12.0A 12.0A 100.8A 11/2hp | 11/2hp 3hp 3hp 3hp 3hp 3hp 3hp 71/2hp | 71/2hp
12.5A 12.5A 105.0A 11/2hp | 11/2hp 3hp 3hp 3hp 3hp 3hp 3hp 71/2hp | 71/2hp
13.0A 13.0A 109.2A 11/2hp 11/2hp 3hp 3hp 3hp 3hp 3hp 3hp 71/2hp | 71/2hp
15.0A 15.0A 126.0A 2hp 2hp 3hp 3hp 3hp 3hp 3hp 3hp 10hp 10hp
16.0A 16.0A 134.4A 2hp 2hp 3hp 3hp 3hp 3hp 5hp 5hp 10hp 10hp
20.0A 20.0A 168.0A 3hp 3hp 5hp 5hp 5hp 5hp 5hp 5hp 10hp 10hp
25.0A 25.0A 210.0A 3hp 3hp 5hp 5hp 71/2hp 71/2hp 71/2hp 71/2hp 15hp 15hp
30.0A 30.0A 252.0A 5hp 5hp 5hp 5hp 71/2hp 71/2hp 10hp 10hp 20hp 20hp
32.0A 32.0A 268.8A 5hp 5hp 5hp 5hp 10hp 10hp 10hp 10hp 20hp 20hp
40.0A 40.0A 226.0A 5hp 5hp 10hp 71/2hp 10hp 71/2hp 10hp 10hp 30hp 20hp
50.0A 50.0A 282.5A 71/2hp | 71/2hp 15hp 10hp 15hp 10hp 15hp 10hp 30hp 25hp
60.0A 60.0A 339.0A 10hp 10hp 15hp 10hp 20hp 10hp 20hp 15hp 40hp 30hp
NOTE #1:  For AC motor circuit nameplate full load current, AC general-use loads, AC resistance loads, AC incandescent lamp (tungsten) loads,
AC electric discharge lamp (ballast) loads.
NOTE #2:  Conversions per UL508® proposed Tables 45.2 and 45.4 and NFPA-70: National Electrical Code® 2008 Tables 430-249, 430-250 and 430-251B).
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V-EA INTERNAL RESISTANCE

Trip Characteristic
Rated
Current B C D E G V4
(Amp) (Ohms) (Ohms) (Ohms) (Ohms) (Ohms) (Ohms)
0.3 — 16.8620 16.8620 | 14.52000 16.8620 31.5060
0.5 — 6.8540 6.0009 5.92000 6.8540 10.2460
0.75/0.8 — 3.0540 3.0540 2.70000 3.0540 5.3920
1.0 — 1.7000 1.7560 1.48000 1.7560 2.6910
1.6 — 0.5870 0.5870 0.57400 0.5870 0.9440
2.0 — 0.4190 0.4190 0.40500 0.4190 0.8900
2.5 — 0.2950 0.2950 0.26900 0.2950 0.4290
3.0 — 0.2020 0.2020 0.18600 0.2020 0.3460
3.5 — 0.1390 0.1390 0.13900 0.1390 0.1790
4.0 — 0.1090 0.1090 0.10600 0.1090 0.1620
5.0 — 0.0654 0.0654 0.05900 0.0654 0.1050
6.0 0.0528 0.0528 0.0491 0.04600 0.0491 0.0823
8.0 — 0.0278 0.0240 0.03040 0.0333 0.0371
10 0.0216 0.0216 0.0187 0.02020 0.0211 0.0278
12/12.5 — — — 0.00724 0.0084 0.0151
13 0.0113 0.0084 0.0085 0.00724 0.0084 0.0151
15/16 0.0085 0.0085 0.0076 0.00731 0.0076 0.0114
20 0.0067 0.0067 0.0064 0.00582 0.0064 0.0075
25 0.0050 0.0050 0.0041 0.00411 0.0046 0.0050
30/32 0.0032 0.0032 0.0027 0.00272 0.0030 0.0032
40 0.0025 0.0025 0.0022 0.00212 0.0022 0.0022
50 0.0019 0.0019 0.0018 0.00184 0.0019 0.00195
60/63 0.0018 0.0018 0.0017 0.00172 0.00179 —

LINE CURRENT FREQUENCY EFFECTS ON TRIP CURVES

Altech Corp.”

Resistances listed are “hot” values, D
as opposed to cold start values.
Operating voltage drop across the

V-EA and power loss per pole can

be approximated with basic

formulas:

VbroP = lOPERATING X RTABLE

PLOSS PP = 2OPERATING X RTABLE

Voltage drops should be reviewed
when V-EAs with high internal
resistance are used (e.g., load
voltage minimums). Power loss
should be reviewed when

V-EAs with high rated currents are
used (e.g., enclosure heating).

The listed V-EA internal resistance
values should not be used in
calculations of available short-
circuit current downstream of the
V-EA. The dynamic impedance of
the V-EA under short-circuit
conditions can vary significantly
from internal resistance values in
normal operation.

Frequency Effects on Magnetic Trip Curves
Trip Trip Zone  Trip Zone Trip Zone Trip Zone Trip Zone
Curve At At At At At
16 2/3-60Hz 100 Hz 200 Hz 400 Hz DC
(x RC) (x RC) (x RC) (x RC) (x RC)
4 2-3 22-33 24-36 28-42 3.0- 45
B 3-5 3.3-5.5 3.6-6.0 42-70 45- 75
C 5-10 55-11.0 6.0-12 7.0-14.0 7.5-15.0
G 8-10 8.8-11.0 9.6 -12.0 11.2-14.0 12.0-15.0
D 10-16 11.0-17.6 12.0-19.2 14.0-22.4 15.0 - 24.0
E 14-18 15.4-19.8 16.8-21.6 19.6 - 25.2 21.0-27.0

The thermal trip is not affected by the frequency of
the line current. The magnetic trip is within the trip
zone of the characteristic curve for frequencies from
16 2/3 to 60Hz. At lower and higher frequencies, the
magnetic trip will be delayed longer than indicated by
the characteristic curve, roughly as follows:

At 100Hz: Mag. Trip Current = 1.1 x curve current
At 200Hz: Mag. Trip Current = 1.2 x curve current
At 400Hz: Mag. Trip Current = 1.4 x curve current
At DC: Mag. Trip Current = 1.5 x curve current

For example, at 16 2/3 - 60 Hz the magnetic trip zone for the “G” characteristic is 8 to 10 times the rated current of
the specific V-EA (i.e., hold for at least 100ms at 8 x RC, trip in less than 100ms at 10 x RC). With a 400Hz
current, a magnetic trip at 10 x RC would be greatly delayed (thermal would likely trip first), as the magnetic trip
zone is now 11.2 to 14 x RC. If a quicker magnetic trip is required with 400Hz, the “B” or “C” characteristic should

be considered.

MECHANICAL ENDURANCE RATINGS (ON/OFF OPERATIONS)

Application 2 x (1.15 x RC) 2 x RC RC No Load Total

AC General Use — 6000 — 4000 10000

AC Motor Starting Across the Line 1000 — 5000 4000 10000 _/J
AC Incandescent Lamps (Tungsten) — — 6000 4000 10000

AC Electrical Discharge Lamps (Ballast) — 6000 — 4000 10000

AC Resistance — 6000 — 4000 10000

Manufacturers self certification 20000 ON/OFF operations with no load |

—
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V' EA a nd MA Accessorles For mounting instructions please refer to page 43.
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UL Listed

E137 5 :
57838 Auxiliary Contact, Alarm Switch

Type/ Cat No. Description Contacts Type Std Pk

87 mm
|<—>-1 7.7 mm‘

H10UM 1 Auxiliary Contact 1NO 6 % =
H11UM 2 Auxiliary Contacts 1NO + 1INC 6 £ — L{E)
H12UM 3 Auxiliary Contacts 1NO + 2NC 6 S DT
H21UM 3 Auxiliary Contacts 2NO + 1INC 6 Al 6 mmae o
HLS11M* 1 Auxiliary/1 Signal Contacts 1CO + 1CO (Signal) 6 /\/\_‘
A
63.8
Rated Operating 10A@240V AC leok.6 mm o
Currents 3A@110V DC Dimensions HxxUM
1A@220V DC ’
Minimum Contact Load 1mA @ 24V DC
Torque max. 0.8Nm (7 Ib.in) 68.4 mm
Wire Range: 9 mm 43.8 mm
Single Wire 1.0mm2 - 2.5mm? (18-14 AWG)
Stranded Wire 1.0mm2 - 1.5mm?2 (18-16 AWG)
Stranded Wire 1.0mm2 - 1.5mm?2 (18-16 AWG) [e)
with Ferrule 2 N
) € £
Shunt Trip £ E
e} % <
Max. Operating ©
Type/ Cat No. Rated Voltage Uy Current @ Uy Std Pk E o
FA12UM 12V AC/DC 1.3A 5
FA24UM 24V AC/DC 0.6A 5) 63.8 mm
FA48UM 48 - 72V AC/DC 0.2A 5 12.4mm  6mm
0.25A @ 110V Dimensions HLS11M.
FA110UM 110 - 240V AC/DC,  0.5A @ 240V 5
277V AC 0.58A @ 277V 8 mm
AWG 23 =
Undervoltage Trip* oy
@
Type/ Cat No. Line Voltage Vg Std Pk B}
UA120UM 120V AC, 60Hz 5 °
Reset-Hold Voltage = 0.85 x V¢ Sl . y
Drop-Out Voltage = 0.35 ~ 0.7 x Vg £ G
0
VE = Rated Voltage 2 % ® $
wl € M o
3| €
w
Neutral Pole b
Ghnm 43.6 mm
Type/ Cat No. Rated Currently Rated Voltage Uy Std Pk 175 68.4 mm
N63UM 0.3 -63A 480Y/277V AC 6
Dimensions UA120UM.
. . 44 mm
Touch Protection Caps Cooling Spacer 37.5 mm
to cover the terminal screw holes on S — 25.5 mm
the switching devices, neutral Poles ) s 7 m

-1l 6
B and shunt trips for increased touch L\/ — o
H - protection. o

L 3 A ( Type/ Cat No. stdPk [l Type/CatNo.  Std Pk é
T A\ BS.UL 100 15.960 1 - e

c®

. 9

L®

89.3 mm
34.5 mm
|
f
45 mm

Mounting Screw 34mm J
to connect the auxiliary contact and shunt l-g]

%\\'. trip or neutral Pole to the circuit breaker. Lock-out Adapter**
% 8 mm——=t 4 mm

Type/ Cat No. Std Pk Type/ Cat No. Std Pk 14.5 mm
17.5 mm 30.5 mm
E983419 10 EASS 10 -
44 mm

68.4 mm

44.5 mm

* UL Pending ** V-EA and MA can also be locked in the on and off position by simply using a
common lead or meter seal, which gets fed through the hole in the handle and Dimensions N63UM, FAxxUM.
a corresponding hole in the housing.

For the latest on Altech Circuit Breakers specifications please visit www.altechcorp.com/breaker.
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=== Cooling Spacer
! Cat. No. 15.960

aL./ u

TEMPERATURE CORRECTION CURVE
Ambient Temperature and Adjacent Mounting/Loading Adjustment

(V-EA/MA Ambient Temperature - 25°C to 55°C, Storage Temperature -40°C to 70°C) —_—
160
2
150 — 5
=
©
o
140 ©.—| Ambient Temperature Adjustment
e 5% of RC for every 10°C (18°F).
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will eliminate these adjustments.
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Ambient Temperature

*V-EA and MA can also be locked in the on and off position by simply using a common lead or meter seal, which gets fed through
the hole in the handle and a corresponding hole in the housing.
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