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Muachinery Transducers

Extended Range Proximity Transducers

25 mm, 35 mm and 50 mm
Differential expansion applications
Differential expansion is an impor-

tant measurement during startup of
steam turbine generators. It allows oper-
ators to ensure that the machine casing
and rotor thermally grow at nearly the
same rate. Thermal growth at different
rales can cause internal contact between
the rotating and stationary clements of
the turbine, which eould prove
hazardous.

Bently Nevada offers the 23 mm,
33 mm and 50 mm Extended Range
Proximity Transducers for differential
ipansion measurements on medium
and large steam turbines. These systems
provide position information for
machine monitoring as well as diagnos-
tics. They are used successfully on steam
turbines to measure and alarm on differ-
ential expansion of the shaft thermal
growlh relative to the machine casing.

Estended range probes are con-
structed of a high performance thermo-
plastic capable of withstanding harsh
environments and high temperatures.
The proximity probe and extension cable
of the system operate continuously in
temperatures up to + 330°F (+ 177°C).

Each transducer system consists of a
probe, extension cable (which can be an
integral part of the probe or an optional
part}, and Proximitor®. The transducer
systems are designed for use in conjunc-
tion with the 3300 System Differential
Expansion Monitors for Turbine Super-
visory Instrumentation,

How a proximity transducer
system works

Operating on the eddy current princi-
ple, the proximity probe senses the
distance between the probe tip and the
observed surface. The Proximitor® gen-
erates a radio frequency signal which is
radiated through the probe tip into the
ohserved surface. Eddy currents are gen-
crated on the surface and the loss in
signal strength is detected by the
Proximitor®. The Proximitor® then con-
ditions the signal for input to the
monitor.

Extended range refers to the extended
lingar measurement range in which these
transducers operate.

25 mm

35 mm

50 mm

Extended Range Proximity Transducers

Why a proximity transducer system?
Since the proximity probe contains
no moving parts, it is not subject to
mechanical wear that occurs on ather
types of sensors such as shaft riders, lin-
ear variable differential transformers
(LVDTs) and potentiometers. Reduced
possibilities of mechanical failure results
in higher reliability of the system.,

More information

More detailed information on differ-
ential cxpansion applications for
Turbine Supervisory Instrumentation
{TSI) can be obtained by ordering
Applications Note ANODY. Contact your
nearest sales representative for ordering
information. Also, refer to the 3300/43
Dual Differential Expansion Monitor
located in the Monitoring System
Catalog.

25 mm, 35 mm, and 50 mm
proximity probes

The 25 mm and 35 mm Extended
Range Proximity Probes have a cali-
brated linear range of 500 mils (12.7
mm)} with a scale factor of 20 mV/mil
(787 V/mm). The distinet difference
between the 25 mm and 35 mm probes is
that the 33 mm has been designed to
withstand harsher environments, partic-
ularly water and/or steam.

The 50 mm Extended Range Prox-
imity Probe has a calibrated linear range

of 1000 mils {25.4 mm) with a scale fac-
tor of 10mYimil {.394 %/mm).

Two mounting configurations are
available for the probes: 1) a threaded
probe case for mounting in a tapped
hole and locking in place with a jam nut,
and 2) an unthreaded probe case for use
with a mounting clamp, The unthreaded
probe case is available with the cable
exiting the rear of the probe or the side
at a 90 degree angle, The side exit ver-
sion is used when there is no room for
the cable to exit straight out the back of
the case. The mounting elamp is pro-
vided as standard with the 25 mm and
35 mm non-threaded probes. For the 50
mm side exit probe, the clamp is ordered
as part of the option code for the probe,

Other configuration options for the
probes include English or metrie thread-
ing and protective armor for the cable,

The 25 mm, 35 mm, and 50 mm desig-
nations refer to the outside diameter of
the probe tip.

Extended range Proximitors

Each probe is connected, via an inte-
gral cable or optional extension cable, to
a Proximitor® that is powered from a
-24 Vde souree (usually a monitor). The
output from the Proximitor® is a nega-
tive de voltage proportional 1o the
distance between the target surface and
the probe tip.
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Extended Range Proximity Transducers

A three-conductor, shielded cable,
ordered separately, provides the power
input, commaon and signal output inter-
face between the Proximitor® and a
Bently Nevada monitor, The Proximitors
can be placed up to 1,000 feet (305
metres) from standard monitors for sig-
nal connection.

Extension cables

Several extension cable options are
available for Extended Range Proximity
Transducers. The extension cable, when
ordered with probes having 1 metre
{electrical) cable lengths, allows for ¢ase
of installation or machine maintenance,
The combination of the probe cable
length and extension cable is designed
for total system electrical lengths of
either 5 or ¥ metres *20%, Total system
length is measured from probe tip to the
Proximitor®.

Probes are available with 5 or 9 metre
integral cables that connect directly to
the Proximitor®, thus eliminating con-
nections inside the machine case.

The 25 mm and 50 mm probes use the
same 24710 extension cable. The 35 mm
probe uses extension cahle part number
TahE4,

Special applications

Extended Range Proximity Trans-
ducers can be used in special
applications to solve a particular mea-
surement problém. These applications
could include:

*  Measuring shaft axial position rel-
ative to the thrust bearing for
indication of thrust bearing wear
and failure as well as abnormal
axial shaft motion.

*+  Machine radial vibration measure-
ments where the gap distance
between the probe and observed
surface requires an extended
probe range.

*  Measurements on machines that
have an excessive amount of vibra-
tion, 160 mils (4.064 mm) or more.

* Ficld or laboratory measurements
inwhich extended range probes
aTe NECcessary.

Special applications may require mod-

ifications to the intended monitor.

Before ordering, contact your nearest
sales representative to assist you with
your application.

Specifications

Specifications were determined with a
—24 Vde supply, 10 k2 load, and a 4.5-
inch diameter ATSI 4140 steel target at
+22°C [+ 72°F).

INPUT

Power: -18 Vdc to-24 Vdc at 12 mA
maximum ¢onsumption.

Leadwire Length: 1,000 feet (305
metres) maximum between Proximi-
tors® and 3300 monitors. Consult
manual for frequency roll-off at longer
lengths.

OUTPUTS

Machinery Transducers

Frequency Response: 0to 10 kHz
{0 to 600,000 cpm); —5% at 10 kHz
(600,000 cpm).

Temperature Sensitivity:

25 mm and 35 mm: -1% of full scale
change at + 150°F (+ 65°C) at
300 mils (7.6 mm), typical.

50 mm: -2.5% of full scale change
at + 150°F ( +65°C) at 600 mils
(15.2 mm), typical.

Minimum Tarpet Size: ()

25 mm: 2,00 inches (31 mm) in
diameter,

35 mm: 2.25 inches (57 mm) in
diameter.

50 mm: 4.00 inches (102 mm) in
diameter.

ENVIRONMENTAL LIMITS

Calibrated Range:

25 mm and 35 mm: 500 mils (12.7
mm). Range begins at approximately
30 mils (1.3 mm) from probe face,

S0 mm: 1000 mils (25.4 mm). Range
begins at approximately 100 mils
(2.5 mm) from probe face,

Scale Factor:

25 mm and 35 mm: 20 mV/mil (.787
Vimm) x4% typical (measured over
calibrated range).

50 mm: 10 mV/mil (.394 V/mm)

* 6% typical when interchangeability
errors are included,
Linearity:

25 mm and 35 mm: Less than 9 mils
(.15 mm) deviation from 20 mV/mil
(787 V/mm) straight line if Proximi-
tor® is calibrated for specific probe
and cable; within 13 mils (0,33 mm)
of 20 m¥mil (787 V/mm) straight
line with interchangeability errors
included.

50 mm: Less than 14.5 mils (0.37 mm)
deviation from 10 mV/mil (394
W/mm) straight line if Proximitor® is
calibrated for specific probe and
cable; within 26 mils (.66 mm) of
10 mV/mil (-394 V/mm) straight line
with interchangeability errors
included.

Operating Temperature:
Proximitor®:
35 mm: =30°F to + 212°F (-34°C to
+ 100°C).
25 mm and 50 mm: Options -01 and
02, +32°F to + 158°F ((°Cto
+ 70°C). Options -03 and -04,
—30°F to +212°F (-34°C to
+ 100°C).
Probe and Cable:
25 mm: 0°F to + 350°F (-18°C to
+177°C).
A5 mm: 0°F to +350°F (-18°C to
+1775C).
S0 mme: 0°F to +350°F (-18°Cto
+177°C).
Humidity: To 95%, non-condensing.
Tip Material:
25 mm and 50 mm: polyamide ther-
moplastic,
35 mm: polyphenylene sulfide (PPS).
(D) Reducing target size generally results in an
increase in soale factor, The effects on scale

Jactor for ssaller fargets musi be detersmined
and corrected for eacht application,
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_ Machinery Transducers

Extended Range Proximity Transducers

25 and 50 mm: Proximitor® Mounfing Holes:
PHYSICAL Size: 35 mm: Two 0.17 inch (4.3 mm) diam-
Proximitor® Height: 2 inches (51 mm). eter holes centered in alternate
roximitor=: Width: 2.4 inches (61 mm), corners of a 2 inch (50.8 mm) squarc.
3S‘mm. Length: 3.1 inches (79 mm). 25 and 50 mm: Four 0.19 inch (4.8
Size: System Weight: mm) diameter holes centered in all
Height: 1.6 inches (41 mm). ) corners of a 2 inch (5018 mm) square.
Width: 2.4 incl 25 mm and 35 mm: 1.9 pounds
idth: 2.4 !E’IC 125 (6.]. n“nl {Sm .Ej T}'pi.l:-ai.
Length: 3.4 inches (86 mm). 50 mm: 2.25 pounds { 1.0 kg) typical.
25 mm Clamp Probe Mount 35 mm Clamp Probe Mount
(side exit probe shown) (rear exit probe shown)
1.08 ] I
(27.3)

|
|
1 027
(B.9) (6.4)
27 bk
| /_ — Pt
| /_

|
: il I H :5' A
(] 50
| * @ ' _i' I ¥ (127
25 !
(6.4) |
|
|
|
165 .
= (41.9) - f""ﬂ' ___._J
' (330 ) 2.05
sz
107
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s ) 260 .
(66.0)
LI | | *
213 158 L
(1Y
(538} (28.5) 1 |
| T I |
[ ! | 260
. . ' r | {86.0)
7.4) 1 g I
{33.0
N I ? — s - =11
_:- _:_@ = @_ E [ ] T
i Il T : : i
. 30 [ 1.50
T ez l {7:8) . . {38.1)
B2 - S-S i 1 '
{15.8] ] _'_:_@-.. -1 ...@._ R
215 i - ]
(54.5) ‘_* L@"
' Byl 100
oy~ '

NOTES: 1. Mounting clamps are included with 25 mm & 35 mm Mon-threaded Probes,
2. Mounting clamps shauld never extend bevond metal probe case onto the
probe tip.

3. Dimensicns in parentheses are in millimetres.

25 mm and 35 mm non-threaded probe mounting clamps
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Extended Range Proximity Transducers

Ordering Information

25 MM SYSTEM

25 mm Standard Proximity Probe
1.25-12 UNF English Thread:

A B C D E
s -O-DO-[O--0
MMX2 Meiric Thread:

A B C D E

27801 -0O-C0O-O0-00-0
Option Descriptions
A O Armor Option
1 Without armor.
2 With armor.
B [T Unthreaded Length Option

English thread configurations:

Cirder in increments of
0.10 inch [0]1]

Muaximum unthreaded length:
8.4 inches

Minimum unthreaded length:

1 inches

Metric thread configurations:

Order in increments of
10 mm

Maxirer unthreacled length:
220 mim

Minimuem unthreaded length,
0 mm

C [ Case Length Option

English thread configurations:

Order in increments of
0.10 inch [0]1]
Maximeen case length:

9.8 inches

Minimm case length:
1.4 inches

Metric thread configurations:
QOrder in increments of

10 mm [G[1)
Mexiniur case fength:
250 mm
Minimum case length:
30 mm

Note: Case length must exceed unthreaded
lergth by L4 inches for the Englivh threaded
probe and 30 mem for the meteic version.

D 11 Cable Length Option
10 1.0 metre.

30 3.0 metres. D)
90 9.0 metres.,

E O Connector Option
0 Without connector,

2 With miniature coaxial male con-
nector,

Machinery Transducers

D [T Cable Length Option
10 1 metre.
50 5 metres(}
9 ¥ metres,

E O Connector Option
0 Without conncetor,
2 With miniature coaxial male
CONNECOT,

25 mm Side and Rear Exit, Smooth
Body Proximity Probe

A B C D E
H653-0-0-0--0

Option Descriptions

A O Cable Exit Option
1 Side exit.
2 Rear exit.

B O Armor Option
1 Without armor.
2 With armor.

C 1 Case Length Option
Ordering in increments of
(.10 inch
For side exit configuration
Minimem probe lengtiy
2.7 inches
Muaxinnam probe length:

9.9 inches

For rear exit configuration
Minimum probe length:

1.7 inches

Maximum probe lengthc
9.9 inches

Proximitor® for 25 mm Proximity
Transducer System.

24654 - (O

01 For combined system electrical
length of 5 metres and standard
temperature of +32°F o + 149°F
(0°C o +6357C),

02 For combined system electrical
length of % metres and standard
temperature of +32°F 1o + 149°F
(0°C to +65°C).

(3 For combined system electrical
length of 5 metres and extended
temperature of —30°F to +212°F
(=347Cto + 100°C).

04 For combined system electrical
length of 9 metres and extended
temperature of =30°F to +212°F
(-34°C to + 100°C).

Extension Cable for 25 mm Proximity
Transducer Systems

A B
470 - 11O -

Option Descriptions

A [ITJ Cable Length Option
040 4.0 metres (157 inches)D
080 8.0 metres (315 inches).

B [T Armor Option
00 Without armor.
01 With armor.

(1) For e with 5 meive Proximitor® only.
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Machinery Transducers

Extended Range Proximity Transducers

Standard Threaded Models JiN
Probe Case ::ET!N English: 27890-2-0t-1%-xx-2
1.25-12 UNF ex Metric: 27891-2-)00-xx-10-2
or {46 mmy}
Tip paox2 Armor
* i | “Ar -95 ghm Cable
A |
1.05
(26.67)
‘ = ) J — Miniature
a0 CDaxiai
52 9) S Connector
g
Lol Case Length “C"
[&—®=— |inthreaded Length “B"
L —— Cable length “D" £20% —=
1.06 Rear Exit Model, unthreaded Case
(26.9) 24653-2-2-100-300-2 & Length e
56 {uses mounting clamps) g
L 1
A
1.05 —“— """""""""""""
{26.67) : Y
' S S - | ——
A l A PR p
»|-%f— Case Length “C" {2é:gg] o T T (22.9) -
- Cable Length “D” +20% > Cable '
Length D" side Exit A\
- Model, unthreaded
# 24553123 x=xx-2

Bend Radius: 1.00 (25.4) minimum for 95 ohm Cable
1.50 (38.1) minirmum for Armor Cable

NOTES: 1. See previous ordering information for options.
2. Dimensions in parentheses are in millimetres.

(uses mounting clamps)

3. Letters inside quotation marks refer to probe ordering options.

25 mm Probe Configurations
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Extended Range Proximity Transducers

35 MM SYSTEM

35 mm Standard Proximity Probe
L.50-12 UNF English Thread:

A B C D E

Fe679- (10 -[DO-0-0-0
M39x 1.50 Metric Thread:

A B C DE

76680 - O -0 -O-0-0
Option Descriptions
A [T Unthreaded Length Option
English thread configurations:
Order in increments of
.10 inch
Maximwm wntheeaded lengthy:
8.1inches
Minimm unthreaded fengihe:
0inches
Metric thread configurations:
Order in increments of
Maximum unthreaded lengtie:
210 mm
Mininnen unchreaded fength:
0 mm
B [T Case Length Option (3
English thread configurations:
Order in increments of
0.10 inch [a]3]
Maximum case length
9.8 inches
Minimum case length:
1.7 inches
Metric thread configurations:
Order in increments of
10mm [o]1]
Maximuem threaded length:
250 mm
Minimum threaded length:
A0 mm

C 11 Cable Length Option
10 1.0 metre.
50 5.0 metres. ()
90 9.0 metres.
D O Armor Option
0 Without armor.
1 With armor.

Connector Option

Without connector.

With miniature coaxial male con-
nector.

oo [

35 mm Rear and Side Exit Proximity
Probe

Rear Exit:

1]
-0

Om

A B
Te681 - (11 - [T -

Side Exit:
A B C D
7e682- (O -C0-0-0
Option Deseriptions

A [TCase Length Option
Order in increments of

(.10 inch
I For side exit configuration
Mintmum case length:

L& inches

Maximum case length:
9.8 inches [9]F]
2 For rear exit configuration
Minimen case length:
(1.5 inches [1]3)
Maxinun case length:

9.8 inches

B [T Cable Length Option
10 1.0 metre.
S0 5.0 metres.&
90 9.0 metres.

Armor Option
Without armor,
With armor.

C

Connector Option
Without connector,

With mimiature coaxial male
connector.

=
wmod —==0

35 mm Extension Cable

A B
76684 - (17 - 11

Option Descriptions

A [T Cable Length Option
040 4.00 metres (157 inches) &
080 B.00 metres (315 inches)

Machinery Transducers

B [T Armor Option
00 Without armor
(1 With armaor

Proximitor® for 35 mm Proximity
Transducer System

T6683 - (1]

01 For combingd system electrical
length of 5 metres and extended
temperature of =30°F to 4+ 212°F
{(-347Cto + 100°C).

02 For combined system clectrical
length of 9 metres and extended
temperature of -30°F to +212°F
(—=34°Cto +100°C),

ACCESSORIES

35 mm Prohe

For extremely harsh environments, it is
recommended that the probe lead be
protected using rigid stainless steel
armor to exit the environment, Stainless
steel compression fittings are used to
attach and seal the armaor to the probe
case and to the machine casing. Where
armor runs are grealer than 36 inches
(914 mm), select a probe lead length of
five or nine metres or install a coupling
or junction box 36 inches from the probe
to access the connector. Rigid arnor can-
ot be used with the flecible probe armor
option or with Connector Protectons.
03010897 3/8-inch rigid stainless steel
armor & foot lengths (1800
mim}
03830501 3/8-inch tube to 3/8-inch tube
coupling
03830516 3/8-inch tube to 1/4-inch male
pipe thread (used to attach
armor to probe case)
03839517 3/8-inch tube to 1/4-inch
female pipe thread
77298-01 1/4-inch pipe thread to probe
seal lead (neoprene gland)
04404490 3/8-inch tube bender,
1 34-inch radius
40113-02 Connector Protector Kit

@ Foruse with 5 metre Praximitor® only

@ Case lengthy maust eveeed watfveaded length
by 1.7 inches for the English threaded probe
and 40 mu for the metric versior.
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Machinery Transducers

Extended Range Proximity Transducers

Jam Nut

Probe Case Standard Threaded Models
1.75Hex TEETI-w-Rn-xx-1-2
1.5-1 :r'-' NF 43) T6680-XX-XX-3x-1-2
Armaor
TP M39x15 — “n"
i1 (1 Y
1.40
{35'.'&}}
—————— - Miniature
1.30 Coaxial
~E— == (33 02) S Connector
et Por Case Length “B” “E"
~——®=r— Unthreaded Length “A"
l‘ Cable Length "C" +209% —¥
[:;Jésﬁn Ca
. se
Rear Exit Model, unthreaded Length A —s= -
=f—{-ill{ 30 TEES1-3x-xx-1-2 *
i {uses mounting clamps) ]
1.40 — i .
(35.60) =g = e LA
1] A | X
h—*'l"l—"* Case Length “A" i 1.40 k- 1.30
g (35.60) 1.50
=————— Cable Length "B" +20% Cahle
Length"B"  Side Exit A\
+20%

Bend Radius: 1.00 (25.4) minimum for 95 ohm Cable
1.50 (38.1) minimum for Armor Cable

NOTES: 1. See previous ordering infermation far options.
2. Dimensions in parentheses are in millimetres,

{

Model, unthreaded
TEEE2-x-%x-1-2

3. Letters inside quotation marks refer to probe ordering options.

35 mm Probe Configurations

L T'E‘l

(uses mounting clamps)
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Extended Range Proximity Transducers

50 MM SYSTEM

50 mm Threaded Proximity Probe

A B C D
4s82-(O-0D-013-00
Option Descriptions

A [T Thread Option
01 /=20 UNF-2A thread,
02 M14 % 1.5 thread.

B ] Armor Option
01 Without armor.
02 With armor.

C [ Cable Length Option
10 L0 metre,
50 5.0 metres.®
90 9.0 metres.

D [0 Connector Option
0 Without connector.
2 With miniature coaxial male
Connector.

Machinery Transducers

50 mm Non-Threaded Proximity
Probe

A B C D
28480 - (O -O-0O0-0

Option Descriptions

A [T Armor Option
01 Without armor.
02 With armaor.

B 17 Cable Length Option
10 L0 metre.
50 5.0 metres.2)
90 9.0 metres.

C O Connector Option
0 Without connector.

2 With miniature coaxial male
COTMCCLOn

I [0 Mounting Option

Probe clamp.

2 Bracket probe mounting side exit
cable,

3 Bracket probe mounting end exit
cable,

o

oy T .5 e S re—

Extension Cable for 50 mm Proximity
Transducer Systems

A B
24710 - 10 - 1
Option Descriptions
A T Cable Length Option

040 4.0 metres (157 inches), @
080 8.0 metres (315 inches),

B [T Armor Option
00 Without armor.
01 With armor.

Proximitor® for 50 mm Proximity
Transducer System

24583 - [T

01 Faor combined system electrical
length of 5 metres and standard
temperature of + 32°F to + 149°F
{0°Cto +657C).

02 For combined system electrical
length of 9 metres and standard
temperature of +32°F to + 149°F
{0°C o +65°C).

03 For combined system electrical
length of 5 metres and extended
temperature of -30°F to + 212°F
(=34°Cto +100°C).

04 For combined system electrical
length of 9 metres and extended
temperature of ~30°F to + 212°F
{(-34°Cro + 100°C),

@ Foruse with § meire Proximitor® onfy
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Machinery Transducers

Extended Range Proximity Transducers

28480-02-xx-2-1

1.35 A 222 5.00
(49.53) 1.45 ! (127.00)

(36.83)
'ty

Cable Length “B" +20% o=
2.04 »
= (51.8)
Threaded Model A\
24582-x%-02506-2
Stainless Steel Case  3/4-inch Hex Teflon® Coated Flex Armor “B"
or
-20 UNF-2A
+ 22mm Hex 1z uor
% M14 x 1.5 Thread
ﬂAIHl

7,
2.04 l-'_ e, T, T —-—\Em
{51'31 -t - / ! [ AN AR R T SR TR

Z

1.00
"_"J (25.40) ]1— 5.00

(127.00})

1.45 __|

1.05
(36.83) E:..,_ s

Bend Radius: 1.00 (25.4) minimum for 85 ohm Cable
1.50 (38.1) minimum for Armor Cable

Cable Length “C" £20%

50 mm Probe Configurations

Stainless Steel Ferrules

Miniature Male

h—l — o . =

Miniature Female Teflon® Insulated
Coaxial Connector Coaxial Cable
[ Cable Length + 15%, -10% =

Model 24710-x0¢-01

NOTES: 1. See previous ordering information for aptions,
2. Dimensions in parentheses are in millimetres,
3. Letters inside quotation marks refer to probe ardering options.

25 mm and 50 mm Extension Cable
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Extended Range Proximity Transducers

50 mm Clamp Probe Mount
(“D" option 1)

Machinery Transducers

50 mm Bracket Probe Mount

{"D" options 2 and 3)

2.75
1.62 I e L T
- {411} - 355 DIA
41 SIDE EXIT
Ty (8.1} CABLE
S 3816 UNC
¥ 4 PLACES
—
| L)
1
s A o © E -
(7.9) 1 CABLE
Tl VR L
1.45 A
(36.8) .
L
0.49 114
(124} (9)

o [ n

(127) P .

| L : —

A I Vo A

- # Do ] is 11420 MOUNTING BOLT

- -PLACES;
T I | | eee ! P }

; ! by i : (B2.6) 195 / 0.25
2.0 1 : Do | (49.5) {6.4)
0.8} P P 251 — ]

¥ ! b {83.8) L f’u{

— O O T T bR
i | i 1 H ! 1 Pl I
il ‘*.\-\: HE ] 1 |1
1
50 j = 58 | L oss.
g | == 1.50 DA 3.50
(e B e (9.1) ) f142)
3.25 o
= (AZ.6) -

NOTES: 1. 28480 "D" mounting option 1 includes clamp. Mounting options 2 or 3 include bracket.

2. Mounting clamp should never extend beyond metal probe case onto
the probe tip.

3. Dimensions in parentheses are in millimatres,

50 mm non-threaded probe mounting clamp and bracket
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