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(57) ABSTRACT 

A seismic data acquisition system includes a connector 
housing and a mating electrical circuitry module. A single 
interface couples electrical circuitry housed in the electrical 
circuitry module to one or more signal data carriers that are 
consolidated at a single location in the connector housing. 
Preferably, the connector housing and electrical circuitry 
module each have a substantially contaminant-free interior 
regardless of Whether these tWo parts are mated. An alternate 
connector housing has tWo plug casings, each of Which are 
provided With a plug. A complementary alternate electrical 
circuitry module includes tWo receptacles complementary to 
the plugs and an interior space for holding the electrical 
circuitry. A locking pin disposed Within the plug casing 
selectively engages the electrical circuitry module. A 
method for establishing communication betWeen electrical 
circuitry and the carriers and external devices includes 
providing a single communication interface betWeen the 
carrier and the electrical circuitry. 
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APPARATUS AND METHOD FOR SEISMIC DATA 
ACQUISITION 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

[0001] This application takes priority from Provisional 
US. Patent Applications Serial Nos. 60/305,737 and 60/316, 
456, ?led on Jul. 16, 2001 and Aug. 31, 2001, respectively. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] This invention relates generally geologic surveys 
and more particularly to an apparatus and method for 
acquiring and processing seismic data. 

[0004] 2. Description of the Related Art 

[0005] Seismic exploration is used to determine the pres 
ence of subsurface structures in earth formations that may 
contain useful materials such as hydrocarbons. A conven 
tional system for conducting seismic survey operations 
includes acoustic sources, transducers, seismic cables, and a 
data collection facility. The acoustic source is used to 
insonify a subterranean formation. The acoustic energy 
transmitted by the acoustic source radiates generally doWn 
Wardly into the earth and is partially re?ected back toWards 
the earth’s surface by subsurface acoustic impedance bound 
aries, called re?ectors, Which may exist Within the earth. The 
transducers, Which are positioned at or near the earth’s 
surface, are used to detect this re?ected acoustic energy. The 
transducers generate electrical signals proportional to the 
magnitude of the acoustic energy detected. The seismic 
cables, Which are in communication With the transducers, 
transmit the electrical signals to the data collection facility 
for processing. 

[0006] Aconventional survey usually requires the deploy 
ment of thousands of transducers and, thus, signi?cant 
lengths of seismic cables. These seismic cables are formed 
of cable segments that are joined by connectors. The con 
nectors enable the transmission of data betWeen successive 
cable segments and, thus, play an integral role in transmit 
ting signals from the transducers to the data collection 
facility. The connectors can also be adapted to distribute 
poWer to the transducers and transmit instructions from the 
data collection facility to the transducers. Moreover, con 
nectors provided With processors can be con?gured to 
convert the analog signals from a transducer into a digital 
signal. Exemplary seismic survey equipment and arrange 
ments are discussed in US. Pat. No. 5,627,798, Which is 
hereby incorporated by reference for all purposes. 

[0007] Conventional connectors typically have a housing 
that includes tWo external electrical plugs that couple to 
seismic cables. The housing can include a seal that protects 
the contents of the housing, such as electrical circuitry, from 
exposure to the environment and means to transfer tension 
loading from the cable to the housing Without subjecting the 
electrical connectors to this tension. 

[0008] One conventional connector is disclosed in PCT 
Application No. WO 00/39610, titled “Improved System of 
Acquiring Geophysical Data” published Jun. 6, 2000 (here 
after the “’610 PCT App”). The ’610 PCT App. describes a 
box including tWo cables each having end pieces, ?rst and 
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second electrical plugs, ?rst and second platens, and a cover. 
Each end piece has a ?attened portion. The end pieces are 
aligned in an opposing fashion such that the ?attened 
portions present a co-planar surface on Which the cover 
mounts. The ?rst platen is disposed Within the cover and 
superposed on the ?attened portions. The second platen is 
?xed on the ?rst platen and supports signal processing 
equipment. Electrical communication is established betWeen 
the signal processing equipment and ?rst and second cables 
via ?rst and second electrical plugs, respectively. Addition 
ally, an O-ring is provided betWeen the cover and connector 
to seal the box. 

[0009] It Will be appreciated that this conventional con 
nector exempli?es a number of draWbacks. First, this con 
nector requires tWo electrical plugs. The use of tWo plugs 
can necessitate additional fabrication time and increases the 
number of points of potential failure in the connector. 
Second, the signal processing equipment is not provided a 
sealed environment until the cover is secured on the cable 
ends, i.e., the connector is fully assembled. Thus, ?eld repair 
or disassembly/assembly of this conventional connector 
requires unsealing the box and leaving the signal processing 
equipment exposed to the damaging effects of the elements. 
Third, the electronics package/processing circuitry cannot 
be removed from this conventional connector Without dis 
assembling the cable string. Thus, the task of changing out 
only the electronics package inconveniently requires disas 
sembly of the entire box and disconnecting the seismic 
cables. Fourth, because the electronics package cannot be 
removed, the electronics package cannot be redeployed in a 
different location While, for example, the cable is serviced. 
Thus, this conventional connector increases the number of 
electronics packages that must be carried in inventory to 
ef?ciently carry out survey operations. 

[0010] Still another draWback is that conventional con 
nectors do not permit the mechaniZed deployment and 
retrieval of extended lengths of the cables. MechaniZed 
deployment and retrieval systems typically have opposing 
tires that draW cable from a drum and spool up cable onto a 
drum or into a storage container. The opposing tires fric 
tionally engage the cables such that rotation of the tires 
moves the cables in a desired direction. Unfortunately, some 
conventional connectors are not con?gured to pass through 
these opposing tires because the arrangement of cable and 
the take-out terminals on conventional connectors are not 
compact. Rather, such conventional connectors are bulky 
and include protrusions having angles, Which may jam into 
the tires. Moreover, some conventional connectors have a 
body length that prevents these connectors from lying ?at on 
the arcuate surface of a drum. 

[0011] The present invention addresses these and other 
limitations of conventional connectors. 

SUMMARY OF THE INVENTION 

[0012] The present invention relates to a seismic data 
acquisition system that minimizes deployment costs and 
provides enhanced protection electrical components. The 
system includes a data acquisition unit utiliZed in a seismic 
array made up of seismic data carriers (e.g., cables) and 
transducers. The system can utiliZe analog signals, digital 
signals or a combination of both. For example, the trans 
ducers may transmit analog signals that are converted to 
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digital signals at one or more of the data acquisition units. 
Alternatively, a processor positioned proximate to the trans 
ducer can perform the conversion and transmit a digital 
signal to the data acquisition unit. 

[0013] The data acquisition unit includes a connector 
housing and a mating electrical circuitry module. The elec 
trical circuitry module houses electrical circuitry Whereas 
the connector housing consolidates at a single location the 
seismic data carrier to be in communication With the elec 
trical circuitry. A single interface or connector couples the 
cable to the electrical circuitry. Preferably, the connector 
housing and electrical circuitry module are provided With 
independent seals such that a contaminant-proof barrier is 
maintained in the connector housing and electrical circuitry 
module Whether or not these tWo parts are mated. Further, 
the connector housing incorporates an anchor for the Wiring 
associated With the cables such that tension in the cable is 
transferred into the connector housing Without loading the 
single connector. 

[0014] An alternate data acquisition unit also includes a 
connector housing and a mating electrical circuitry module. 
The alternate connector housing has tWo plug casings, each 
of Which is provided With a plug. The alternate unit includes 
tWo receptacles complementary to the plugs and an interior 
space adapted to hold the electrical circuitry. Preferably, the 
electrical circuitry module is provided With seals such that a 
contaminant-proof barrier is maintained in the electrical 
circuitry module Whether or not the connector housing is 
mated to the electrical circuitry module. The plug casings 
are secured to the electrical circuitry module With fasteners. 
Alternatively, a locking pin disposed Within the plug casing 
can be used to selectively engage the electrical circuitry 
module. Rotation of the locking pin brings a ?nger formed 
on the locking pin to move in and out of locking engagement 
With a surface on the electrical circuitry module. 

[0015] As can be seen, the data acquisition unit is simple, 
rugged, and compatible With mechaniZed cable deployment 
and retrieval systems. 

[0016] The present invention also provides methods that 
establish electrical communication betWeen electrical cir 
cuitry and the cables and transducers making up a seismic 
array. A method includes providing a single electrical inter 
face through Which a cable communicates With the electrical 
circuitry. This method can also include preventing contami 
nants from contacting the electrical circuitry. 

[0017] Thus, the present invention comprises a combina 
tion of features and advantages that enable it to overcome 
the de?ciencies of prior systems and methods. The various 
characteristics described above, as Well as other features, 
Will be readily apparent to those skilled in the art upon 
reading the folloWing detailed description of the embodi 
ments of the invention, and by referring to the accompany 
ing draWings. 

[0018] It should be understood that examples of the more 
important features of the invention have been summariZed 
rather broadly in order that detailed description thereof that 
folloWs may be better understood, and in order that the 
contributions to the art may be appreciated. There are, of 
course, additional features of the invention that Will be 
described hereinafter and Which Will form the subject of the 
claims appended hereto. 
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DESCRIPTION OF THE FIGURES 

[0019] For a detailed description of an embodiment of the 
invention, reference Will noW be made to the accompanying 
draWings Wherein: 

[0020] FIG. 1 schematically illustrates an embodiment of 
a seismic survey array made in accordance With the present 
invention; 

[0021] FIG. 2A schematically illustrates a portion of the 
FIG. 1 seismic survey array that incorporates an embodi 
ment of a seismic data acquisition system made in accor 
dance With the present invention Wherein a seismic data 
acquisition unit made in accordance With the present inven 
tion performs analog to digital processing; 

[0022] FIG. 2B schematically illustrates a seismic survey 
array made in accordance With the present invention Wherein 
a digitiZer positioned proximate to a transducer transmits 
digital signals to an embodiment of a seismic data acquisi 
tion unit made in accordance With the present invention; 

[0023] FIG. 3A illustrates an isometric exploded vieW of 
an embodiment of a seismic data acquisition unit made in 
accordance With the present invention; 

[0024] FIG. 3B illustrates a cross-sectional side vieW of 
the FIG. 3A embodiment of the present invention in an 
assembled state; 

[0025] FIG. 4A illustrates a cross-sectional side vieW of 
an enclosure shoWn in the FIG. 3A embodiment of the 
present invention; 

[0026] FIG. 4B illustrates a cross-sectional side vieW of 
an enclosure utiliZing an exemplary support made in accor 
dance With the present invention; 

[0027] FIG. 5A illustrates a cross-sectional side vieW of 
an alternate take-out arrangement Wherein the take-out 
includes a banana-type plug; 

[0028] FIG. 5B illustrates a cross-sectional side vieW of 
another alternate takeout arrangement Wherein the take-out 
includes an overmolded pig-tail; 

[0029] FIG. 5C illustrates an isometric vieW of still 
another alternate take-out arrangement Wherein the take-out 
is substantially integrally molded onto the enclosure; 

[0030] FIG. 6 illustrates an isometric exploded vieW of an 
alternate embodiment of a seismic data acquisition unit 
made in accordance With the present invention; 

[0031] FIG. 7 illustrates a cross-sectional side vieW of a 
lock made in accordance With the present invention; 

[0032] FIG. 8A schematically illustrates an exemplary 
arrangement for deploying an seismic data acquisition unit 
made in accordance With the present invention; 

[0033] FIG. 8B schematically illustrates an alternate 
arrangement for deploying a seismic data acquisition unit 
made in accordance With the present invention onto a 
continuous portion of a seismic cable; and 

[0034] FIG. 8C schematically illustrates another alternate 
arrangement for deploying a seismic data acquisition unit 
made in accordance With the present invention onto a 
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continuous portion of a seismic cable wherein the cable to 
the one or more transducers runs external to the seismic 

cable. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0035] The present invention relates to devices and meth 
ods providing rugged and cost-effective interface for seismic 
signal data carriers. The present invention is susceptible to 
embodiments of different forms. There are shoWn in the 
drawings, and herein Will be described in detail, speci?c 
embodiments of the present invention With the understand 
ing that the present disclosure is to be considered an exem 
pli?cation of the principles of the invention, and is not 
intended to limit the invention to that illustrated and 
described herein. 

[0036] The teachings of the present invention can be 
advantageously applied to nearly any situation that requires 
the transmission of analog and/or digital signals through 
reliable and robust interfaces. For simplicity, the embodi 
ments of the present invention Will be described in the 
context of systems and equipment suited for performing 
seismic surveys. Referring initially to FIG. 1, there is 
diagrammatically shoWn a seismic survey system 10 made 
in accordance With the present invention. The seismic survey 
system 10 includes physical data carriers such as seismic 
cables generally referred to With numeral 20, battery booster 
units 30, cross-line units 40, and a data collection facility 50. 
In other embodiments, the data carrier can utiliZe Wave 
transmissions. These components and equipment are knoWn 
in the art and Will not be discussed in detail. Referring noW 
to FIG. 2A, the seismic survey system 10 also includes a 
seismic data acquisition system 60 that is provided With one 
or more transducers 40, data carriers such as cross-line 
cables 42, and a data acquisition unit 100. The transducer 40 
can be any device that converts acoustic energy into signals 
representative of the detected energy. Exemplary transduc 
ers 40 include, but are not limited to, geophones, hydro 
phones, one-axis accelerometers, and multi-axis accelerom 
eters. The seismic data acquisition unit 100 facilitates the 
transmission of data and/or poWer betWeen the transducers 
40 and other system 10 components. The signal transmission 
media for data and/or poWer exchange is preferably one or 
more seismic signal data carriers. As noted above, other 
transmission media, such as RF transmitters, may be used in 
certain applications. 

[0037] The data acquisition system 60 may be con?gured 
to collect and process data of various parameters of interest 
and transmit this data With analog signals, digital signals, or 
a combination of these signals. For example, referring still 
to FIG. 2A, the data acquisition system 60 may be con?g 
ured such that the transducers 40 transmit an analog signal 
via the cross-line cables 42 or take out cable 44 to the data 
acquisition unit 100. The unit 100 can include a processor 
that converts the analog signal transmitted by the transduc 
ers 40 into digital signals for processing and re-transmission. 

[0038] Referring noW to FIG. 2B, there is shoWn an 
alternate system 70 Wherein an analog-to-digital converter 
72 is positioned proximate to the transducer 40. For 
example, the converter 72 may be integrated into the trans 
ducer 40 or be a stand-alone unit interposed betWeen the 
transducer 40 and the data acquisition unit 100. By digitiZing 
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the seismic data early in the transmission, the system 70, 
including the data acquisition unit 100, can be con?gured to 
process and transmit data in primarily a digital format. 

[0039] Referring noW to FIG. 3A, the seismic data acqui 
sition unit 100, an embodiment of Which is described beloW, 
cooperates With the seismic data acquisition system, the 
exemplary embodiments of Which have been discussed 
above, to collect, process and transmit seismic data and 
poWer. An exemplary unit 100 includes electric circuitry 
140, an electric circuitry module 200, and a connector 
housing 300. 

[0040] The electric circuitry 140 includes processing soft 
Ware and hardWare that can receive, process, transmit seis 
mic data and can communicate With other externally coupled 
devices. By “coupled,” it is meant that an exchange or 
transfer of data/poWer is enabled by a physical connection 
(electrical or optical Wires and connectors) or non-physical 
connection (e.g., inductive, RF, acoustic). The electric cir 
cuitry 140 can include analog-to-digital converters coupled 
to input from each transducer 40 associated With the seismic 
data acquisition system 100. The circuitry 100 further 
includes one or more buffers or memory for storing digitiZed 
signals transmitted from other devices such as seismic data 
acquisition units and signals from the analog-to digital 
circuit. The circuitry 140 further includes one or more 
transceivers that transmit at a predetermined data rate digital 
signals from the buffers and the analog-to-digital converters 
to other devices such as seismic data acquisitions or a 
control unit connected to the seismic data unit 100. A 
transceiver in the seismic acquisition unit 100 receives 
control or command signals from a control unit and retrans 
mits such control signals to other devices such as seismic 
data acquisition units coupled to the unit 100. The trans 
ceiver may comprise optical telemetry transceivers. One or 
more central processing units performs data manipulation 
operations on seismic data from detectors and controls the 
operations of other components in the circuitry 140 accord 
ing to programmed instructions on models stored in the 
circuitry 140 and/or at a remote location. As explained 
above, the circuitry 140 may also be adapted to operate in a 
fully digital environment Wherein the circuitry 140 receives 
digital signal input from one or more transducer lines. 
Further, the circuitry 140 may be adapted to distinguish 
betWeen different data types and selectively receive and 
process such data. 

[0041] Referring still to FIG. 3A, a preferred electric 
circuitry module 200 provides the electric circuitry 140 With 
a sealed environment that is kept substantially free of 
contaminants such as dirt or moisture. This sealed environ 
ment exists Whether or not the electric circuitry module 200 
is secured to the connector housing 300. When the connector 
housing 300 is mated With the electric circuitry module 200, 
a single interface for communication is established betWeen 
circuitry 140 and the signal data carriers at the connector 
housing 300. In a preferred embodiment the interface is 
formed of electrical components. The preferred electric 
circuitry module 200 includes a casing 210, a receptacle 
230, a receptacle seal 240, a support board 250, a lid 260, a 
lid seal 280, and fasteners 290. 

[0042] The casing 210 includes a shell 212, a ?ange 214, 
and a groove 216. The shell 212 is a generally oblong 
structure having a rim 218 and an interior space 220 con 
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?gured to accept the electric circuitry 140. In order to 
maintain a generally compact con?guration for the unit 100, 
the shell 212 is no larger than that required to accommodate 
electric circuit 140 in the interior space 220. The ?ange 214 
is formed along the shell rim 218 and acts as a seating 
surface for the lid 260. The ?ange 214 includes holes 222 
that are disposed on the outer corners of the casing 210. The 
holes 222 are adapted to receive fasteners 290 that secure the 
lid 260 against the ?ange 212 and the casing 210. The 
groove 216 is formed generally contiguously along the shell 
rim 218 and is adapted to receive the lid seal 280. The lid 
seal 280, When compressed betWeen the ?ange 214 and the 
lid 260, provides a barrier against the intrusion of contami 
nants such as moisture and dirt into the interior space 220. 
The interior space 220 is preferably ?lled With a foam-like 
material (not shoWn) in Which the electric circuitry 140 is 
suspended and protected from shock and vibrations. 

[0043] Referring noW to FIGS. 3A and 3B, the lid 260 
operates as a removable closure for the casing 210. The lid 
260 is a generally planar member having an opening 262, a 
lip 264, a ?rst set of holes 266, a second set of holes 267, a 
?rst set of posts 268, an upper surface 270 and a loWer 
surface 272. The opening 262 provides access to the interior 
space 220 and is formed complementary to the receptacle 
230. The seal 240, such as a radial o-ring, is radially 
disposed about the receptacle 230 and thereby provides a 
barrier against the intrusion of contaminants such as mois 
ture and dirt into the housing interior space 220. 

[0044] The lip 264 distributes the clamping force of the 
fasteners 290 generally evenly along the lid seal 280. The lip 
264 is formed as a raised shoulder formed along the perim 
eter of the lid 260. Further, the lip 264 may be con?gured to 
provide an abutting surface 265 Within Which the connector 
housing 300 seats. The abutting surface 265 prevents the 
connector housing 300 from sliding relative to the lid upper 
surface 270 during assembly of seismic data acquisition unit 
100. 

[0045] Referring noW to FIG. 3A, the fasteners 290 secure 
the lid 260 onto the casing 210. The fasteners 290 extend 
through the holes 222 of the ?ange 214 and the ?rst set of 
internally threaded holes 266. Alternatively, the ?rst set of 
holes 266 may be provided With internal threads that are 
complementary to the fasteners 290. Preferably, the holes 
222 and 266 should be arrayed so as to promote a distributed 
clamping force on the lid seal 280 When the fasteners 290 are 
tightened. The holes 267 are blind internally threaded holes 
adapted to engage the fasteners 290 that secure the connec 
tor housing 300 to the lid 260. It should be understood that 
the fasteners 290 and associated holes 222 and 266 are 
merely one of several arrangements that may be used to 
secure the lid 260 against the casing 210. Such variations 
Will be apparent to one of ordinary skill in the art. 

[0046] The receptacle 230 presents the single communi 
cation interface betWeen the electric circuitry 140 and the 
connector housing 300. The receptacle 230 may be a con 
ventional electrical connector having a male, female or any 
other interface that is suited to enable data exchange and/or 
poWer transmission. For example, the interface can be 
adapted to use knoWn transmission media such as RF, 
optical, acoustic, electromagnetic, and induction. Thus, the 
receptacle 230 can use either a physical signal transmission 
medium (e.g., copper Wire or ?ber optical Wire) or energy 
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Waves. The receptacle 230 includes a reduced diameter 
connection end 232 that protrudes through the lid opening 
262 and a base 234 that is con?gured to electrically couple 
With the support board 250. The receptacle seal 240 is 
radially disposed about the base 234 and thereby prevents 
contaminants from entering the housing interior space 220 
through the opening 262. When the connector housing 300 
is removed from the casing 210, a plastic cap or other sealing 
member (not shoWn) may be ?tted onto connection end 232 
to protect the receptacle 230. In other embodiments, the 
receptacle 230 is not ?xed onto the circuitry module 200 but 
either “?oats” in a foam or is ?xed to the electric circuitry 
140. In such embodiments, the lid can be omitted. 

[0047] The support board 250 provides a mounting plat 
form for the receptacle 230. The support board 250 may be 
a knoWn printed circuit board or similar structure. The 
support board 250 includes thru-holes 252 and a Wiring 
interface con?gured to mate With the receptacle 230. Pref 
erably, the support board 250 is ?xed to the loWer surface 
272 of the lid 260. For example, fasteners (not shoWn) ?tted 
through the holes 252 can mate With internally threaded 
holes (not shoWn) formed into the ?rst set of posts 268 of the 
lid 260. The electric circuitry 140 is connected to the support 
board 250 by knoWn electrical Wiring such as ribbon Wires. 

[0048] From the above, it can be seen that the electric 
circuitry module 200 is a portable, reliable and rugged 
casing for transporting and housing the electric circuitry 
140. For example, the electric circuitry module 200 may be 
detached from the connector housing 300 and carried to a 
service facility for repair Without exposing the electric 
circuitry 140 to contaminants. Moreover, the use of a single 
receptacle simpli?es initial assembly and facilitates trouble 
shooting for defective parts. Furthermore, the electric cir 
cuitry module 200 minimiZes the need for multiple and 
expensive electrical connectors by consolidating electrical 
Wiring at a single receptacle. 

[0049] Referring noW to FIG. 4A, the connector housing 
300 collects the various communication and/or poWer car 
riers or lines from transducers, neighboring seismic data 
acquisition units, and other equipment and consolidates the 
carriers at a single interface. Where an electrical interface is 
used, a preferred connector housing 300 is a structure that 
includes a body 302, a take-out 304 and a plug 306. For 
example, the connector housing 300 is generally unitary and 
may be fabricated through knoWn processes such as mold 
ing, stereolithography, Welding, or machining. 

[0050] The body 302 includes barrels 308, a clamp 310, an 
anchor 311, a conduit 312, a ?rst cavity 314, and a second 
cavity 316. The barrels 308 are cylindrical protuberances 
extending from the body 302. The barrels 308 are preferably 
arranged in an opposing fashion on the body 302 such that 
the cables and data carriers 42 are axially aligned. Other 
alignments, hoWever, may be suitable. It can be seen that 
such an arrangement Will facilitate the laying or retrieval of 
an extended lengths of the cables 42 that incorporate the unit 
100. The barrels 308 have inlets 318 adapted to receive cable 
ends 43. Aportion of the inlets 318 includes internal threads 
319. The clamp 310 captures the cable ends 43 Within the 
barrel 308. The clamp 310 uses a gland seal-type arrange 
ment that includes a compression nut 320, a Washer 322, a 
collet 324, and a spacer 326. The external threads of the 
clamp 310 engage the internal threads 319 formed Within the 
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inlet 318. When threaded into inlet 318, the clamp 310 urges 
the Washer 322 into abutting engagement With an annular 
step 128 of a cable handle 127. The relatively soft cable 
handle 127 deforms under compression and seals inlet 318. 
At the same time, the cable handle 127 drives the collet 324 
into the spacer 326. The collet 324 applies a clamping force 
on cable end 43 When so driven. Thus, it should be appre 
ciated that the clamp 310 provides a sealed termination 
betWeen the body 302 and cable 42 at the barrel 308. It 
should also be appreciated that cable end 43 may be dis 
connected from the body 302 by simply removing the 
compression nut 320. Thus, the clamp 310 provides a 
reusable securing mechanism. Alternatively, cable ends 43 
may be secured Within the barrels 308 With an over mold or 
overmolding (not shoWn) formed at least partially of a 
plastic such as polyurethane. This overmolding encapsulates 
the barrel 308 and a portion of the cable 42 extending out of 
the inlet 318. 

[0051] The ?rst cavity 314 and the second cavity 316 
secure the take-out 304 and the plug 306, respectively, 
Within the body 302. The take-out 304 and the plug 306 may 
be ?xed Within their respective cavities 314, 316 by means 
of fasteners (not shoWn) that extend through holes in ?anges 
(not shoWn) provided on the take-out 304 and the plug 306. 
Seals 328 and 330 are ?tted onto the take-out 304 and the 
plug 306, respectively. Tightening of the fasteners (not 
shoWn) causes seals 328 and 330 to be compressed betWeen 
the body 302 and the take-out 304 and the plug 306, 
respectively. Thus, ?rst and second cavities 314 and 316 are 
sealed so that contaminants cannot enter the interior of the 
body 302. 

[0052] The ?rst cavity 314 includes a Wire Well 332 that is 
a relatively smaller cavity adapted to store a portion of the 
Wiring extending from the take-out 304. The second cavity 
316 provides a collection point for the various Wires entering 
the body 302 and is de?ned by an inner Wall 317. The 
conduit 312 provides communication betWeen the ?rst cav 
ity 314, the second cavity 316 and the inlets 318. The 
conduit 312 is composed of one or more channels formed 
Within the body 302. Thus, the Wires of the cables 42 travel 
from the inlets 318 through the conduit 312 to the second 
cavity 316. Similarly, the Wires connected to the takeout 304 
extend from the ?rst cavity 314 through the conduit 312 to 
the second cavity 316. 

[0053] Referring noW to FIGS. 4A and B, the anchors 311 
transfer tension or tractive force from the cables 42 to inner 
Wall 317, and ultimately to the body 302, Without loading the 
connection betWeen the Wiring 336 and the plug 306. The 
anchor 311 is substantially rigid body that engages the body 
302 and provides an attachment surface for a tension mem 
ber 124. In one embodiment, an O-shaped member, such as 
a Washer, has a center bar 334. The Wiring 336 extending out 
of the cable end 43 terminates at the plug 306. A tension 
member (e.g., KEVLAR® core or similar material) 124 of 
the cable 42 Wraps around the center bar 334 but does not 
connect to the plug 306. Glue, such as an epoxy resin, is 
applied to the Wrappings of the tension member 124, thereby 
securing the Wrappings to the center bar 334 of the anchor 
311. The anchors 311 are positioned adjacent the inner Wall 
317. Thus, a tension loading applied to cable 42 Will be 
transferred to the body 302 via the tension member 124 
Wrapped around the center bar 334 of the anchor 311. In 
another embodiment, the anchor 311 may be a potted cup, 
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disk or cylindrical member that is disposed Within conduit 
312 adjacent to inner Wall 317. The potted cup includes a 
Wire channel and a tapered tension member channel. The 
Wiring 336 passes through the Wire channel and connects 
With the plug 306 (FIG. 4A). The tension member 124 
passes through the tension member channel and attached to 
the potted cup, the inner Wall 317, or other convenient 
structure. The attachment may be accomplished by knoWn 
mechanical devices or a chemical adhesive such as a 

cyanoacrylate compound. In either case, because of the 
anchoring effect of the anchor 311 against inner Wall 317, 
the span of the Wiring betWeen the anchor 311 and the plug 
306 remains generally slack. Thus, only minimal, if any, 
loading is imposed on the plug 306. Under normal condi 
tions, the anchor 311 is held against the inner Wall 317 by the 
pre-tension in the tension member 124. 

[0054] The plug 306 presents a single interface for the one 
or more cables and/or take-out consolidated at connector 
housing 300. The plug 306 may be a conventional electrical 
connector that has a male, female or any other interface that 
is suited to enable data exchange and/or poWer transmission. 
The plug 306 is a knoWn electrical connector that is comple 
mentary to receptacle 230. It should be appreciated that plug 
306 and receptacle 230 are only one of many types of 
electrical connections that are available to establish com 
munication betWeen electrical circuitry 140 and the other 
equipment and cables used to perform the seismic activity. 
Accordingly, other non-electrical interfaces (e.g., electro 
magnetic, induction, RF, optical, acoustic) may be used With 
equal effectiveness depending on the particular type of 
telemetry system used. In certain embodiments, the plug 306 
is loosely disposed rather than ?xed in the connector hous 
ing 300. 

[0055] Referring noW to FIG. 3A, the take-out 304 is an 
connection point that enables communication With an exter 
nally connected device such as the transducer 40. The 
take-out 304 is adapted to exchange data and/or transmit 
electrical poWer and is available from knoWn manufacturers 
in any number of con?gurations. As discussed above, other 
interfaces suited to enable data exchange and/or poWer 
transmission can also be used. Generally speaking, the 
take-out 304 may be considered as having a face 305. The 
face 305 represents the physical orientation of the take-out 
304 With respect to the connector housing 300. The take-out 
face 305 may be positioned at any angle a from the axis A 
of the cable 42. Furthermore, the take-out face 305 may be 
rotated any angle [3 about axis A. It is preferred, hoWever, 
that the take-out 304 remain generally grouped With the 
terminations for the cables 42 so as to maintain a compact 
pro?le for the seismic data acquisition unit 100. 

[0056] Referring noW to FIG. 5A, there is shoWn another 
take-out terminal arrangement 400. The take-out terminal 
arrangement 400 includes a terminal 402, Wiring 404, over 
molding 406 and an optional cap 408. The terminal 402 is a 
banana plug-type interface that accepts a complementary 
connection from the Wiring associated With a transducer (not 
shoWn). The Wiring 404 has a ?rst end 410 connected to the 
terminal 402 and a second end 412 that connects With the 
plug 304. The overmolding 406 encases portions of the 
terminal 402 and the Wiring 404 in a molded block that is 
shaped complementary the ?rst cavity 314. O-rings and 
other sealing members may be used as needed to provide a 
sealed termination at the ?rst cavity. 
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[0057] Referring noW to FIG. 5B, there is diagrammati 
cally shown another take-out terminal arrangement 420. The 
take-out terminal arrangement 420 includes a pig-tail 422, 
overmolding 424 and Wiring 426. The Wiring 426 at one end 
connects, either directly or indirectly, to a transducer 40 
(FIG. 2) and at the other end 428 connects With the plug 304. 
The overmolding 424 encases at least a portion of the 
pig-tail 422 in a molded block that is shaped complementary 
the ?rst cavity 314. The take-out terminal arrangement 420 
may use fasteners or other devices (e.g., clips) or a quick 
disconnect mechanism (not shoWn) to secure the pig-tail 422 
Within the ?rst cavity 314. O-rings and other sealing mem 
bers (not shoWn) may be used as needed to provide a sealed 
termination at the ?rst cavity 314. 

[0058] Referring noW to FIG. 5C, there is diagrammati 
cally shoWn another take-out terminal arrangement 440. The 
take-out terminal arrangement 440 includes overmolding 
442 that encapsulates a take-out 444. The take-out 444 
connects to a transducer 40 (FIG. 2) at one end and connects 
With the plug 304 (FIG. 3) at the other end. The overmold 
ing 442 encases the Wiring associated With the take-out in a 
molded block that effectively renders the Wiring an integral 
component of the housing connector 300 (FIG. 3). Alter 
natively, a commercially available take-out connector (not 
shoWn) may be mated With connector housing 300 and an 
overmolding formed thereon. 

[0059] From the above, it can be seen that data acquisition 
unit 100 provides a compact design having independently 
sealed components. For eXample, it Will be appreciated that 
the use of a single connector interface provides a compact 
design and facilitates the mechaniZed deployment and 
retrieval of the cables utiliZing the unit 100. For eXample, the 
relatively short length of the unit 100 enables the unit 100 to 
lay ?at on the arcuate surface of a drum. Moreover, the Width 
and thickness of the unit 100 can be generally accommo 
dated Within the rotating tires or Wheels of mechaniZed 
deployment and retrieval systems, such as a squirter. 

[0060] It should be understood that the above-described 
features of seismic data acquisition unit 100 are subject to 
numerous adaptations and variations. For eXample, certain 
elements are described as having separate parts but such 
elements may be formed as one integral element. Other 
elements may have interchangeable substitutes. For 
eXample, lock rings, glue, and clamping mechanisms may be 
used instead of threaded fasteners. Further, one or more of 
the fasteners described may be replaced With a quick 
disconnect mechanism as discussed beloW or other similar 
arrangements. 

[0061] Referring noW to FIG. 6, there is shoWn an alter 
nate embodiment of a seismic data acquisition system. 
Alternate seismic data acquisition unit 500 includes an 
enclosure 600 and an electrical circuitry module 700 and is 
also used in conjunction With the cables 44 and the electric 
circuitry 140. As Will be seen, the alternate unit 500 provides 
selective connecting/disconnecting for the cables 42 and 
also seals the electric circuitry 140 in a self-contained and 
detachable compartment. 

[0062] The enclosure 600 provides separate termination 
points for the various seismic data carriers that are intended 
to be in communication With the electric circuitry 140. The 
enclosure 600 has ?rst and second plug casings 602,604 and 
a take-out casing 606. 
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[0063] The plug casings 602,604 each include a plug 608, 
Wiring (not shoWn), and an overmolding 610. Because the 
plug casings 602 and 604 are substantially identical, the 
folloWing description Will only make reference to the plug 
casing 602 With the understanding that the description 
equally applies to the casing 604. The Wiring (not shoWn) 
associated With the plug casing 602 eXtends from the cables 
42 and terminates at the plug 608. The overmolding 610 
provides a sealed and resilient covering for the plug casing 
602 by encapsulating portions of the plug 608, the Wiring 
(not shoWn) and cable 42 in a block of polymer such as 
polyurethane. The overmolding 610 includes a cavity (not 
shoWn), a bottom face 612, an inner face 614 and holes 616. 
The plug 608 is disposed Within the cavity and includes a 
hub 618, an electrical connector 620, and a plurality of ears 
622. The hub 618 has a central passage 624 in Which the 
electrical connector 620 is ?xed. The portion of electrical 
connector 620 adapted to mate With electrical circuitry 
module 700 protrudes from the bottom face 612. The 
remainder of electrical connector 620, hoWever, is sealed 
Within the overmolding 610. The hub ears 622 are semi 
cylindrical supports that radiate outWardly from the hub 618. 
One ear 622 is oriented such that a tongue 626 is formed 
along the inner face 614. Each ear 622 is provided With a 
passage 628 in aXial alignment With an overmolding hole 
616. The plug casing 602 is secured to electrical circuitry 
module 700 by fasteners (not shoWn) that eXtend through 
each hole 616 and associated passage 628 and engage 
electrical circuitry module 700. 

[0064] The take-out casing 606 is centrally positioned on 
electrical circuitry module 700 and provides a connection 
point betWeen a transducer (not shoWn) and the electric 
circuitry 140. The take-out casing 606 includes a housing 
630, a column 632, a seal 634, and a snap-ring 636. The 
housing 630 is adapted to receive the cables and Wiring from 
the transducer. The housing 630 includes opposing outer 
Walls 638 that abut the inner faces 614 of the plug casing 
overmolding 610 and also includes a passage (not shoWn) 
adapted to receive the Wiring. Each outer Wall 638 has a 
groove 640 that is complementary to the tongue 626. The 
tongue 626 and groove 640 cooperate to properly align the 
plug casings 602, 604 and take out casing 606. The column 
632 is a cylindrical member formed on the housing 630 that 
?Xes the take-out casing 606 to electrical circuitry module 
700. The column 632 includes a bore (not shoWn) and 
grooves (not shoWn) associated With seal 634 and the 
snap-ring 636. The bore communicates With the housing 
passage and acts as a conduit through Which the Wiring 
passes before entering electrical circuitry module 700. 

[0065] As generally noted earlier, the take-out plug 606 
may be positioned at any angle a from the aXis Aof cable 42. 
Furthermore, the take-out plug 606 may be rotated any angle 
[3 about aXis A. It is preferred, hoWever, that the take-out 
plug 606 remain generally grouped With the terminations for 
the cables 42 so as to maintain a compact pro?le for alternate 
seismic data acquisition unit 600. Furthermore, the plug 
casing inner face 614 and outer Walls 638 may be arranged 
to optimiZe the structural integrity and load bearing charac 
teristics of the plug casing 602,604 and take out casing 606. 
For eXample, the inner face 614 can incorporate a negatively 
sloped surface that induces a clamping force against a 
positively sloped surface on outer Walls 638. For eXample, 
outer Walls 638 of the take-out casing 606 may be inWardly 
inclined at an angle of three to ?ve degrees to receive the 
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inner faces 614 having a complementary negative slope, or 
undercut. In such an arrangement, the take-out casing 606 is 
captured betWeen the plug casings 602 and 604. The plug 
casings inner faces 614 and the take-out casing outer Walls 
638 may also be arranged to incorporate interlocking ?ngers 
(not shoWn) that can transmit a tension from cable 42 
through the plug casing 602,604 to the take-out casing 606. 

[0066] The alternate electrical circuitry module 700 mates 
With the enclosure 600 and provides the electric circuitry 
140 With a sealed environment that is substantially free of 
contaminants such as dirt or moisture. This sealed environ 
ment eXists Whether or not the plug casings 602,604 are 
secured to the enclosure 600. The alternate electrical cir 
cuitry module 700 includes a housing 702, receptacles 704, 
receptacle seals 706, a support board 708, a lid 710, a lid seal 
712 and fasteners 714. The housing 702, the receptacle seals 
706, the lid seal 712 and the fasteners 714 are substantially 
similar to corresponding elements described With respect to 
the unit 100. Accordingly, descriptions for these and related 
elements Will not be repeated. 

[0067] The lid 710 operates as a removable closure for the 
housing 702. The lid 710 is a generally planar member 
having openings 716, an ori?ce 718, a plurality of holes 722, 
posts 724, an upper surface 726, and a loWer surface 728. 
The openings 716 are each con?gured to receive the recep 
tacle 704. The seal 706, such as a radial O-ring, seals the 
joint betWeen the opening 716 and the receptacle 704. The 
holes 722 are arrayed around the openings 716 in a pattern 
complementary to ear passages 628. Preferably, the holes 
722 are blind, i.e., they do not penetrate through the lid 710 
in a manner that compromises the sealed nature of electrical 
circuitry module 700. Internally formed threads (not shoWn) 
provided in the holes 722 mate With fasteners (not shoWn). 
The ori?ce 718 provides an access through the lid 710 for 
the take-out casing 606 and is adapted to closely receive 
column 632 of the take-out casing 606. Snap ring 636, When 
installed into a groove (not shoWn) in column 632, ?Xes the 
take-out casing 606 such that the take-out casing housing 
630 seats on the lid upper surface 726 and snap ring 636 
seats against the lid loWer surface 728. Seal 634, When 
installed into a groove (not shoWn) in column 632, provides 
a barrier betWeen column 632 and the lid 710. Thus, it can 
be seen that the openings 716 and ori?ce 718 are all 
provided With seals that provide a barrier against intrusion of 
contaminants into the housing 702. 

[0068] The plug casings 602,604 of the enclosure 600 are 
fastened to electrical circuitry module 700 by the fasteners 
(not shoWn). As noted earlier, the fasteners eXtend through 
the passages 628 and the holes 616 and engage the holes 722 
in the lid 710. Referring noW to FIG. 7, an alternate locking 
arrangement includes a locking pin 800, alternate plug 802, 
and an associated receptacle 804. The locking pin 800 
includes a head 806, an elongated shank 808, and a ?nger 
810. The ?nger 810 is a ?attened member that protrudes 
generally perpendicularly from one end of the shank 808. 
The head 806 is formed on the other end of the shank 808 
and has means, such as a bale, that facilitates rotation. 
Alternate plug 802 includes a top face 812 on Which the 
locking pin head 806 seats and a central passage 814 adapted 
to receive the shank 808. The ?nger 810 and a portion of the 
shank 808 protrude out of the bottom face 813 of the 
alternate plug 802. The receptacle 804 is provided With a 
bore 816 and a seat 818. The bore 816 is a generally slotted 
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passage con?gured to alloW insertion and removal of the 
shank 808 and the ?nger 810. The seat 818 is a surface 
formed on the receptacle 804 that receives the ?nger 810. 
Thus, under this alternate locking arrangement, the plug 
casing 602 (or 604) is positioned on the lid 710 such that the 
plug 802 and the receptacle 804 are generally aligned. 
Thereafter, the eXposed shank 808 and the ?nger 810 are 
inserted into the receptacle bore 818 until the ?nger 810 is 
generally positioned adjacent to the seat 818. Rotation of the 
shank 808 brings the ?nger 810 into engagement With the 
seat 818. Because the engagement betWeen the ?nger 810 
and the seat 818 prevents aXial movement of the shank 808, 
the locking pin 800 clamps the plug casing 602 against 
electrical circuitry module 700. It should be appreciated that 
this alternate locking arrangement facilitates assembly and 
disassembly. It should also be appreciated that the described 
alternate locking arrangement may be also adapted to 
replace one or more of the fasteners described in relation to 
the above-described embodiments. 

[0069] Further, one or more housing components may be 
include a material that eXhibits static electricity discharge 
properties. For eXample, a conductive material such as 
aluminum may be used to alloW any accumulated static 
electricity to be discharged into the environment. Also, as an 
alternative or in combination, a conductive surface treatment 
may be applied to obtain the desired static electricity dissi 
pation properties for the seismic data acquisition unit. 

[0070] It Will be appreciated that alternate seismic data 
acquisition unit 600 is compact and amenable to mechaniZed 
deployment and retrieval. Further, it can be seen that the 
casings 602,604,606 each provided With individual connec 
tions to electrical circuitry module 700. Thus, for eXample, 
?eld repair or testing may be done on the plug casing 602 
Without disturbing the connections associated With the plug 
casing 604 or the take-out casing 606. Furthermore, such 
Work may be accomplished Without exposing the electric 
circuitry 140 to the ?eld environment and its inherent 
contaminants. 

[0071] The deployment of an exemplary data acquisition 
unit 100 With noW be discussed With reference to FIGS. 
8A-C. Referring ?rst to FIG. 8A, there is diagrammatically 
shoWn a data acquisition unit 100A operatively connected to 
a signal/poWer transmission media 42 (shoWn in broken 
lines). The signal/poWer transmission media 42 can include 
one or more tension members 812 (assuming a physical 
media such as Wiring is used), one or more seismic signal 
data transmission (telemetry) lines 814, one or more poWer 
transmission lines 816, and one or more transducer lines 
818. It should be understood that the term “lines” is used to 
denote a path for “hard Wire” communications and Well as 
transceiver devices for Wave transmissions. The lines are 
shoWn as separate components merely for convenience. A 
single line may function, for eXample, as both the telemetry 
line and the poWer line. Such an arrangement is, therefore, 
Within the scope of the present invention. The tension 
member 812 is typically a KEVLAR® core, or similar 
material, that is disposed longitudinally along the cables 22. 
In this embodiment, the connector housing 802 of the unit 
100A provides a mechanical and electrical connection 
betWeen adjacent cables 22. A single interface/connector 
assembly 806 for establishes poWer and data transfer 
betWeen the connector housing 802 and the electric circuitry 
module 804. The electric circuitry module 804 of the unit 










