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Abstract 

This document covers the basic operation of the Bed Installation and its components. Also covered is the installation of the 
various components used in a Bed Installation. 
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tŀǘƛŜƴǘ {ŀŦŜƎǳŀǊŘ {ȅǎǘŜƳϰ IŜŀƭǘƘŎŀǊŜ ²ƻǊƪŜǊ .ŀŘƎŜ ¦ǎŜǊΩǎ DǳƛŘŜΣ 5h/млпс. 

Terms, Acronyms and Abbreviations 

Bentley ¦ƭǘǊŀ/ƭŜƴȊΩ troprietary Wireless Network 

HCW Healthcare Worker 

LED Light Emitting Diode 

POST Power On Self-Test 

PSS Patient Safeguard System 

ALPS AC Line Power Sensor 

AC Alternating Current (Bed 120 volt power from wall socket)  
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1.  Introduction to the Patient Safeguard System (PSS) 

The Patient Safeguard System is a state of the art wireless hand hygiene reminder system designed to enable best practices 
for proper hand hygiene in a healthcare facility.  Multiple studies from organizations like the World Health Organization 
(WHO) and the Centers for Disease Control (CDC) have repeatedly demonstrated that proper hand hygiene leads directly to 
improved infection control and a reduction in Healthcare Associated Infections (HAI).  The PSS is a cost-effective, energy 
efficient, robust and easily installed system for coaching healthcare workers (HCWs) to always wash or sanitize their hands 
before and after patient contact.  The system can be divided into three parts, hardware components, the Bentley Wireless 
Network and the Dashboard web-based application. 

1.1  Hardware Components 

The PSS is built on individual components or devices that work in concert to deliver real-time individual hand hygiene 
status to HCWs and near real-time statistics for both onsite and offsite monitoring of current and historical hand 
hygiene compliance data.  Currently, the components of PSS are the HCW Badge, the Dispenser Beacon and the Bed 
Beacon. 

1.1.1  Healthcare Worker Badge 

The Badge is a wireless device worn by the HCW to provide real-ǘƛƳŜ ƴƻǘƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ I/²Ωǎ ŎǳǊǊŜƴǘ hand hygiene 
status.  Notification is provided by both visual and audible alerts.  The Badge is responsible for determining, 
maintaining and transmitting the current hand hygiene status of the HCW to other PSS components. 

1.1.2  Dispenser Beacon 

The Dispenser Beacon is attached to or embedded within a soap or sanitizer dispenser.  Its function is to 
communicate with the Badge worn by the HCW when the dispenser is activated (dispense event), collect dispense 
event data from that Badge and then transmit the collected data to a network where it will ultimately be sent to an 
offsite server for processing and archiving. 

1.1.3  Bed Beacon 

The Bed Beacon, along with its internal low frequency antenna, is mounted to a patient bed.  Its function is to 
communicate with the Badge worn by the HCW when the HCW comes in close proximity with the patient bed (bed 
event), collect bed event data from that Badge and then transmit the collected data to a network where it will 
ultimately be sent to an offsite server for processing and archiving. 

1.2  Bentley Wireless Network 

Bentley is a wireless mesh network used to transport event data collected by Dispenser Beacons and Bed Beacons to the 
offsite server for processing and archiving.  Bentley is composed of two types of devices, Hubs and a Gateway. 

1.2.1  Hubs 

Hubs are installed throughout a healthcare facility and communicate with nearby Bed Beacons and Dispenser 
Beacons.  When an event is generated by a Beacon, it broadcasts the event data to the nearest Hub.  The Hub then 
receives the event data and rebroadcasts it to the Gateway (if it is in range) or the next nearest Hub where the data 
is passed from Hub to Hub until it reaches the Gateway. 

1.2.2  Gateway 

The Gateway receives event data generated by Dispenser Beacons or Bed Beacons directly, if they are in range, or 
from Hubs which act as repeaters.  The Gateway then transmits the event data to an offsite server via cellular 
modem for processing and archiving. 
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1.3  Dashboard and Offsite Server 

The Dashboard is a web-based application running on a designated offsite server.  It is responsible for collecting, 
processing and archiving onsite Dispenser Beacon and Bed Beacon event data sent by the onsite Gateway.  The 
Dashboard provides a user interface which allows access to hand hygiene data, statistics and reports compiled from 
event data originating at the healthcare facility. 
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2.  Required Materials  

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The materials needed for this install: 
 

(A) Small Phillips screwdriver 

(B) D cell alkaline batteries (2 ea.) 

(C) Wire cutters 

(D) Cable Ties 14in long (4ea.) 

(E) Alcohol Wipe 

(F) Test Badge (FAS1527) 

(G) HCW Badge (FAS1527) 

(H) Double sided tape 

(I) Tape Measuring device 

(J) Cable Tie Holder (10ea.) 

(K) Cable Tie 4in long (10ea.) 

A 

B 

C 

D 

G 

E 
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H 
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The Patient Bed installation is comprised of three main components.  The first component is the Bed beacon which is used 
to create a zone around the patient bed and controls the zone around a patient bed.  The second component is the AC Line 
Power Sensor that senses when bed is connected or disconnected from AC power. The third component is the Bed Mount 
which the Bed Beacon clips onto.  

 
 
 
 
 
 
 
 
 
 

 
Figure 1. Bed Installation Components  

3.   PSS Patient Bed Installation Functions  

The Bed Beacon works with the internal antenna to create a zone around a patient bed, referred to as the patient zone.  
When a healthcare worker (HCW) wearing a Badge enters the zone, the Bed Beacon wirelessly communicates with the 
Badge and lets the Badge know that it has entered the zone around a specific patient bed.  The Bed Beacon will emit an 
audible beep and flash a green LED when it has successfully communicated with the Badge.  If communications with the 
Badge are successful the Bed Beacon then sends information about its interaction with the Badge to the server via the 
Bentley wireless network.  For more information about how the Badge will react to being in the patient zone, please read 
ǘƘŜ ŘƻŎǳƳŜƴǘ tŀǘƛŜƴǘ {ŀŦŜƎǳŀǊŘ {ȅǎǘŜƳϯ IŜŀƭǘƘŎŀǊŜ ²ƻǊƪŜǊ .ŀŘƎŜ ¦ǎŜǊΩǎ DǳƛŘŜ ό5h/мл46). 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2.  Bed Beacon Details 

 
When the Bed Beacon is mounted on a bed and connected to the AC Line Power Sensor through the RJ11 jacks, it detects 
when the bed is connected to the wall outlet. This will cause the Bed Beacon to emit a beep and flash a green LED.  Each 
time the state of the bedΩǎ AC power changes state the Bed Beacon will send a message over the Bentley network.  If the 
bedΩǎ ǇƻǿŜǊ ŎƻǊŘ is disconnected from AC wall power the patient zone will be turned off while the bed is in transit.  When 
the ALP Sensor loses AC detection the Bed Beacon will emit 1 beep and flash 1 red LED.  When the bed is brought back into 
the room and bed AC power is restored the Bed Beacon will emit 1 beep and flash 1 green LED. Each time any device is 
connected or disconnected from the Bed Beacon, the Bed Beacon will send a message over the Bentley network. 
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