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TEMPERATURE TRANSMITTER
GROUND OF Il ON

The present invention relates to temperature
transmitters of the type used to sense a temperature and
provide an output related to the sensed temperature.
More particularly, the present invention relates to a
housing of a temperature transmitter.

A temperature transmitter is a device used to
sense a temperature and transmit an output
representative of the sensed temperature. For example,
temperature transmitters are used in controlling
industrial processes by sensing a temperature of the
process and transmitting the information to a remote
location over a two-wire current loop, such as a control
room where the process is controlled.

The temperature transmitter generally includes
a housing and a temperature j)robe which attaches to the
housing. Typically, the temperature probe is an
elongated element which contains a RTD or thermocouple
sensor which connects to electrical probe wiring. &’
transmitter can function with various different probes
and the probes are designed to be removable from the
housing. The probe wiring is connected to electrical
circuitry in the transmitter housing which converts the
output from the RTD or thermocouple into an output
related to probe temperature which is suitable for
transmission to the remote location. For example, the
output can be transmitted over & standard 4-20 maA
process control current loop.

In prior art transmitter housings, the
temperature probe mounts to a bottom side of the housing
and the electrical connections for coupling to the
internal electrical circuitry are positioned on the top
side of the body. A passageway through the housing
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carries the electrical probe wiring, for example four
wires for a resistance temperature detector (RTD). This
passageway provides a path for the electrical wiring
between the probe on the bottom side of the transmitter
and the electrical connections on the top side of the
transmitter.

Prior art »puck-style" temperature
transmitters have a centrally located wiring passageway
through the transmitter housing. The user threads the
wires from the sensing probe (which is screwed to the
bottom of the hounsing) through the wiring passageway and
connects the wires to terminal posts on the top of the
housing. A sensor requires between two and four-wire
cable; a dual sensor probe requires two two-wire cables.
Threading the wires through the housing was time
consuming and sometimes resulted in frayed insulation on
the wires.

It is desirable to maintain the compact size
of the transmitter housing, for backwards compatibility
in existing installations and for efficient use of space
in new installations. However, the prior art passageway
through the housing 1liiits the space inside the
transmitter and necessitates excessively complex circuit
board layout. More expensive electrical components are
selected in order to fit components into the limited
available internal space. In fact, additional
electronics features are forfeited because the number
and size of electrical components must be limited.

An improved compact two-wire temperature
transmitter is needed which allows for easier board
layouts, component selection, thereby improving
electronics features and component cost.
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SUMMARY OF THE INVENTION

A temperature transmitter includes a
temperature probe and a transmitter housing. The
transmitter housing contains electrical circuitry
therein for coupling to the tempéfature probe and
providing an output related to temperature of the probe.
The transmitter housing includes a first side adapted
for coupling to the temperature probe and a second side
having electrical connections connected to the electric
circuity carried therein. An elongated recess in the
first side of the housing is adapted for receiving wires
from the temperature probe and conducting them in a
direction away from the probe and toward electrical
connections on the second side of the transmitter
housing. _ _

Providing a channel for the electrical
connections such that they may be run along the outside
of the transmitter housing increases the amount of space
available within the transmitter housing. This space
can be used for additional electronics.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a side plan view of a temperature
transmitter in accordance with the invention.

Figure 2 is a cross-sectional view of a
connector of the transmitter of Figure 1.

Figure 3 is a cut away side view of the
temperature transmitter of Figure 1 enclosed in a
housing.

Figure 4 is a perspective view of the
temperature transmitter of Figure 1. '

Figure 5 is a top plan' view of the temperature
transmitter of Figure 1.

Figure €6 is a bottom plan view of the
temperature transmitter of Figure 1.
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Figure 7 is a cross-sectional view of the
temperature transmitter of Figure 1 taken along the line
labeled 7--7 in Figqure 5.

Figure B8 is a cross-sectional view of the
temperature transmitter of Figure 1 taken along the line
labeled 8——8 in Figure 5.

Figure 9 is a cross—-sectional view of the
temperature transmitter of Pigure 1 along the line
labeled 9--9 in Figure 7.

Figure 10 is a block diagram of electrical
circuitry in the transmitter of Figure 1.

ETAILED DES ION R ODIMENTS

Figure 1 is a side view of a temperature
transmitter 10 including temperature housing 12 and
temperature probe 14. Housing 12 includes lower housing
16 and upper housing 18. Electrical wires 20a, 20B, 20C
and 20D connect to a temperature sensitive device (not
shown in Figure 1) in probe 14. For example, this
device may be an RTD or a thermocouple. Lower housing
16 includes slot 22 which conducts wire 202 through 20D
in a direction away from elongated portion 24 of probe
14 on a bottom side of housing 12 toward electrical
connections 26A, 26B, 26C and 26D on a top side of
housing 12. Slot 22 provides a space for wires 202
through 20D between lower housing 16 and probe base
(mounting surface) 28. Screw 30 secures probe 14 to
lower housing 16 at base 28,

Figure 2 shows a cross sectional view of
electrical connector 26D connected to wire 20D shown in
Figure 1. Connector 26D includes metal contacts 32D and
34D which are urged together by screw 36D thereby
securing wire 20D. Contact 32D connects to an
electrical circuit board carried within housing 12 (not
shown in Figure 2).



WO 96720393 _ PCT/US95/16068

10

15

20

25

30

-5-

Figure 3 is a cut-away view which shows
housing 12 sealed in container 40. Container 40
includes top portion 42 which is screwed together with
bottom portion 44 and sealed by O-ring 46. When top
portion 42 is removed from bottom portion 44 to access
transmitter housing 12, chain 48 maintains top portion
12 proximate bottom portion 44. |

Figure 4 is a perspective view of transmitter
housing 12 of Figure 1. Upper housing 18 includes 4
screw holes S50A, S0B, S0C and 50D which receive screws
36A through 36D of connectors 26A through 26D (not shown
in Fiqure 4). Figure 4 also shows loop connectors 52A
and 52B which connect to, for example, a two-wire
process control loop such as a 4-20 mA current loop.
Connectors 52A and 52B are similar to connectors 26A
through 26D. Upper housing 18 also includes on-off
switch 54.

Figure 5 is a top plan view of upper housing
18 which also shows screws S6A and 5S6B of connectors 522
and 52B, respectively. The top plan view of Fiqure 5
also shows mounting holes 58.

Figure 6 is a bottom plan view of bottom
housing 16 which shows slot 22, mounting holes 60 and
threaded probe mounting holes 62. Mounting holes 60 are
aligned with mounting holes 58 of top cover 18 shown in
Figure 5. Mounting holes 62 are used for attaching
probe 14 to housing 12 using, for example, screw 30
shown in Figure 1. Figure 7 shows connector circuit
board 70 which electrically connects to connectors 26A
through 26D, 56A through 56B and switch 54. Circuit
board 70 is affixed to upper housing 18 and held in
place between upper housing 18 and lower housing 16 by
pegs 72. Component circuit board 74 is carried in lower
housing 16 and carries electrical components indicated
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at 76. Components 76 are connected to connectors 264
through 26D, 586A through 56B and switch 54 through
connector circuit board 70.

Figure 8 is a croess—sectional view of housing
12 taken along the line labeled 8--8 shown in Figure 5.
Figure 8 shows circuit boards 70 and 74 which are
electrically connected together by connector 80.
Cabling 82 connects connectors 26A through 26D, 50A
throngh 50D and switch 54 to circuit board 70.

Figure 9 is a cross-sectional view of housing
12 taken along the line labeled 9--9 in Figure 7.
Figure 9 shows a plan view of lower circuit board 76.
As shown in Figqure 9, the passageway which extended
through prior art transmitter housings for the probe
wiring has been eliminated thereby allowing increased
internal space for electronic circuitry.

Figure 10 is a block diagram of transmitter 10
of electrical circuitry on circuit boards 70 and 74.
Regulator 102 is controlled by switch 54 and connects
through connectors 52A and 52B to process control loop
120, for example, a standard 4-20 mA current loop of the
type used in the process control industry. Transmitter
10 is wholly operated and the current supplied from loop
120 provided from control room 100 which is modelled as
a resistor 1003 and voltage source 100B. Regulator 102
is connected to transformer 104 which isolates isolated
power supply circuit 106 from the current loop. The
current loop is also connected to ASIC 108 which
operates under the control of microprocessor 110.
Microprocessor 110 is also connected to EEPROM 112 and
ASIC 114 through transformer 104. ASIC 114 connects to
RTD 116 which is carried in probe 14 through wires 20A
through 20d and connectors 26A through 26D. In
operation, ASIC 114 provides a digital output to
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microprocessor 110 which is repte‘sentative of the
resistance of RTD 116. Microprocessor 110 operates
according to instructions and data carried in EEPROM 112
and commands rede_i_véd from the current loop in
accordance with, for example, the HART® {a trademark of
Rosemount Inc. of Eden Prairie , Minnesota) communication
protocel. ASIC 108 receives commands from the current
loop 120 and passes these commands to microprocessor
110. 'Additionally, ASIC 108 can modulate digital
information from microprocessor 110 onto loop 120 for
transmission back to control system (not shown).
Further, ASIC 108, under the command of microprocessor
110, controls the current flowing through loop 120 in
accordance with temperature of RTD 116. 'Alternatively,
ASIC 114 can be coupled to a probe 14’ which contains a
thermocouple temperature sensor 122.

The present invention provides for increased
internal space in a temperature transmitter housing.
One aspect of the invention includes providing a
passageway whereby electrical connections around the
outside of the housing extend from the probe to
connectors on the top of the housirig. A passageway is
provided between a base plate of the probe and a bottom
portion of the transmitter housing. This provides
sufficient spacing such that the probe wires can be
routed around the transmitter housing. Further, this
reduces the assembly time and reduces difficulties in
connecting the wires. The compact size is ‘maintained
for backwards compatibility in existing installations
and efficient use of space in new installations.
Further, the additional internal space reduces the
complexity of circuit board layout and expense of
components. |
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Although the present invention has been
described with reference to preferred embodiments,
workers skilled in the art will recognize that changes
may be made in form and detail without departing from

5 the spirit and scope of the invention.
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WHAT IS CLAIMED JIS:
1. A temperature transmitter, comprising:

a temperature probe for sené.ing a temperature
having probe wires which connect to a
temperature responsive element;
electrical circuitry for coupling to the
temperature probe and providing an
output related to sensed temperature;
a housing which contains the electronic
circuitry and has a first side for
coupling to the temperature probe and a
second side carrying a plurality of
electrical terminals which connect to
the electrical circuitry; and
an elongated recess in the first side of the
housing adjacent the probe receptacle
and extending in a direction away from
the probe, the elongate recess adapted
for receiving the probe wires and
channeling the probe wires in a
direction away from the probe and toward
the plurality of electrical terminals on
the second side of the housing.
2. The temperature transmitter of claim 1 wherein
the temperature probe includes a mounting surface
attached to the housing which at least partially covers
the elongated recess.
3. The temperature transmitter of claim 1 wherein
the housing is formed of a first housing and a second
housing, the elongated recess is formed in the first
housing and the temperature probe attaches to the first
housing.
4. The temperature probe of claim 3 wherein the
electrical terminals are carried on the second housing.
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5. The temperature transmitter of claim 1
including connections which connect to the circuitry for
coupling the circuitry to a process control loop.

6. The temperature probe of claim 5 wherein the
loop connections are carried on the second side of the

housing.

7. The temperature transmitter of claim 1 wherein
the temperature probe comprises an RTD.

8. The temperature transmitter of claim 1 wherein

the temperature probe comprises a thermocouple.



