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[57] ABSTRACT

This arterial blood monitoring system takes advantage
of the basic statistical property that arterial blood con-
tains a plurality of dominant absorbers, whose measured
light absorption spectra appear as a constant over a
short interval of time. By measuring the transmitted
light as it varies with arterial pulsation at selected wave-
lengths of light, over a common light path, the relative
amount of these dominant absorbers in the arterial

blood can noninvasively be determined. To ensure the
common light path, a sandwich construction light de-
tector is used.

idclasms, 4 Drawing Sheets

y/IIOO

 
 

 

 
 
 
 

 
 
 

 

 

 

 

—-«-1
ETECTOR ''''5‘

Bed

DIS PLAY MODULE

 
PLETHYSMOGRAPH IC

WAV E FOR M

0001

CURRENT smcnaonous
fiMPI-|- DEMODULA-

mst-: “E” TIDN 'nvanran

TO
V0
C0

  

 

 
 I34

DIITA PROBESSOR 
DISPLM
DRIVER109

    ll5o

 itSo 02
HE ART RATE
I BPMI

II5c

Apple I

APLIO

U.S. Patent No. 89239

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


0002

U.S. Patent Mar. 29, 1994 Sheet 1 of4 5,297,548

¢4OO
IOI

  
 

 

EM ITTER DRIVER
CIRCUIT

 
 
 

 
 

 

 
 

 

SYNCHRONOUS
DEMODULA-
TION

CURRENT
TO

VOLTAGE
CONVERTER

 
  
 

I05

   
 

 
  

 

SCALING

AMPLIFIERS DATA PROCESSOR

DISPLAY MODULE

PLETHYSMOGRAPH I C
WAVEFORM
 
  

HEART RATE

(BPM}

H4 H5b H5C

0002f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


0003

U.S. Patent ' Mar. 29, 1994 Sheet 2 of4 5,297,548

ARTERIAL PULSATION
ABSORPTION

ARTERIAL BLOOD

ABSORPTION

VENOUS BLOOD
ABSORPTION 

 

OTHER TISSUE

ABSORPTION
ABSORPTION

0003f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


0004

U.S. Patent I Mar. 29, 1994 Sheet 3 of 4 5,297,548

RECEIVE DATA FROM PROBE AND

STORE IN MEMORY 
410

TRANSMIT DATA TO DISPLAY

DRIVER TO PRODUCE

WAVEFORM DISPLAY 

  402'X COMPUTE DIFFERENTIAL CHANGE IN
ABSORPTION AT FIRST WAVELENGTH

403

COMPUTE DIFFERENTIAL CHANGE IN

ABSORPTION AT SECOND WAVELENGTH

 

  
  

 COMPUTE RATIO OF COMPUTED DIFFERENTIAL

CHANGE IN ABSORPION FOR FIRST WAVELENGTH

TO COMPUTED DIFFERENTIAL CHANGE IN

ABSORPTION FOR SECOND WAVELENGTH

TFIANSMIT COMPUTED tHb TO DISPLAY

DRIVER TO PRODUCE NUMERIC OUTPUT
 

"FIGURE 4

0004f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


0005

U.S. Patent Mar. 29, 1994 Sheet 4 of 4 5,297,548

501

‘X nzcnvn nan no:-I man: um
F swore: IN 1123110!!!no '

u-mmsu:-.r nan 1-o nxsi-Law
DRIVER TO PRODUCE
IIYEIORH DISPLAY

502

X coxrvr: Drrrnnnm-In. came: 1!!
ABSORPTION yr rms-r nvnnzxawn

 

03

X. coupon: nrrrznnm-nu. came: :1:
zuasonpnou M snoorm nvznxxa n

504 -

—\_\ coupon nrrrznnmnn came: IN
ABSORPTION LT THIRD IIVELENGTK

  
    

 
 

 CDHPUT3 tlb TRDH TEE

IBLBURSD DIPPERINTIIL
CHANGE IN LBBORPTION

IT ALL IIYELEHGTEB

COHPUTB B802 TROH TEE

MBIBURED DI?PER£RTILL
CHANGE IN LBBORPTIOH
IT ALL IIVBLINGTEB

 

 
 

 
 

COKPUTB 02 ct FROM tlb AND 8802

TRLNBHIT tflb, 8302 1ND 02 at DRTL
TD DISPLAY DRIVER T0 PRODUCE

NUHIRIC OUTPUT

FIGURE 5

0005f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


