








Paul Michael Grant
Text Box
Notes Added 3/27/12
1)  This paper work is stored in "Joan's" small loose leaf leather binder.  
2)  I think this disclosure was initially rejected and then filed a year or two later from Kingston.
3)  I believe John Center may have been the tech in charge of an evaporator at the High Street Lab the summer of 1958 when this work was done.
4)  Note this idea may indeed have its final embodiment in today's MR heads.
8/25/13
1)  Trying to track down Robert Vincent Penney, my "co-inventor"...
2)  I think we hung out together the summer of 62 in Kingston.
3)  Bob was excellent in the math of QM and relativity and helped me and the "patent attorney" in fnalizing/filing this patent which I would argue underlies all subsequent work on MR heads.  A subject for future historians.  We would also hang out a few evenings at Kingston "watering holes."
4)  He joined Ford Research during their heyday of "academic" research which on lasted 4-5 years.  One of his publications (3-4 that I could find) was PR 174, 1578 (1968).  Think he only published 4-5 in all. Don't know what happened to him thereafter.
5)  Have  seen references to a book,"...surviving a stroke..." by R V Penney...him?  Also a Linkedin hyperlink to check out.
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ACUU D;t.;POSIT D MAGNETORESISTANC A LIFI 

INTRODUCTION: This invention relate. to an ampUfyiJlg device 

using the priDciple of mapetoresi.tance and constrl1cted~sing vacuum deposited teehniques . 

STAT F T .ART: The elec.trical resistance of metals can he varied by the presence of a 

magnetic field. This principle, has been previously uaedin various ways; however. thia in­

ventioD relates to the ~e of the magnetoresistance principle in a multi-layer, vacuum deposited 

thin £ihn d~vice. The close. proximity of the associated thin film layers lends itself to the pos­
,. 

sibility of a largo laiD factor. and of overall reliable operation. In addition, the device offers 

a me&lla of miniatruiz.atiOll. 

BRlEF D SCRIPTION 0 TH INVENTION: bysical description of the above-mentioned 

device cu belt be a c hie ved by use of the attached d r a ings. Thedevice consiata of five eva.. 

porated layer. with the following app,rozimate d~.criptiona(refer to figures 1 and Z). 

Layer Material Thicknes. 

1 NiFe 5 x 10 3 ~ 

2. SiO 5x 1 3 R to l Ox 103 X 
, 3& eu 5 :It 1 3 Xto HI x 103 X 

3b InSb 
3 

S:It III 
0 3 0 
A to 10 x . III A 

4 iO 5 x l Ot Xto 10 :It 103 A­
S NiFe 5 x 10 3 ~ 

igure 1 'is an expanded view of the device while fi8l.lre 'l ia a aide and top view. Control of 

the device can be obtain 
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V CUUld DE OSITE DMACiNETO ESISTANCE PLIF: R 

( efer to the equivalent circuit of the device in figure 3.) The 

m a gnetic field • due to this current, Vrill control the flux den8ity through the aeries magnetic 
,. 

path. This path consists of the t wo layers of NiFe, the insulat.ion gap between the NiFe layera 

and the Indium Antimonide aense p robe and the sense probe Us elf. The flux density of the sense 

pro controls the value of reaatance Rp hich the probe presents to the circuit composed 01' 

L and V.r. (See figure 3.) change in the resistance p control. the current I , The voltager·r· 

dropacrC8S ' L is dependent u.pon the current 1r. Therefore. it i s p roposed that the detection 

and amplification of the variations of Ie Call be determined by the observation of the voltage acros. 

L ' 

TEe Ie D C IPTIO OF H E !NV NT! ; De scribed fully in giQeer r • Notebook 

7259 ( u1 . Grant). pages 5 through 30 dated ,August 5 and ugu.t 6. 1958. 

LI TO U IC TI giving ckgro d i the atate of art revioWi to this invention: 

roceedings of the Sympos.ium on the ole of SoUd State Phenomena in lectrical Circuits 

Volume VD. pp. 1 9 to 11.3. 

MOD practical m odel of t e invention is in th e process of being evaporated. en the 

model ia obtained. complete evaluation of the. e vice will be made. The estimate date for com­

pletion is Se . ember 1. 1 5 provided u.nforaeen probl s do not cause undue delays. 
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VACUUl4 DEPOSITED I4AGNETORESJSTANCE AMPLlFlER 

INTRODUCTION: Thb invention relate. to aa amplJfyiD.1 device ulng the principle of mapeto­
re.btaDce ud coauru.cted ulna vacuam depo_ited technique•• 

STATE OF THE ART: The electrical re.iataDce of metals CaD be varied by the preseDce of a 
mapetic field. This principle baa been previously uaed :iD variou way.; however, this inveD­
tian relate. to the Ua 01 the mapetore.i.taDce principle ia a multi-layer, vacuum deposited, 
thiD.. film device. The clo.e proximity of the associated thin fUm layers lenela itaeU to the po.­
.ibility of a large gaiD factor, and of overall reliable operation. In addition, the device offera 
a me... of mbUaturizatiOD. 
BRIEF DESCRIPTION OF THE INVENTION: A phy.ical description of the above mentianed 
device c:aa beat be achieved by Wle of the attached drawiDgs. The device cansists of five eva­
porated layeZ'. with the following approyhnate de.cripticm. (refer to fiJUl'e. 1 Uld Z) 

Layer Material TbicJme•• 
1 NiFe 5 y 103 i 3 Q 
Z SIO S z 103 ~ to 10 z 10 A 
3a Cu 5 z I03~ to 10 x 10~ R 
3b III Sb 5 x 103 A to 10 x 10 AOo 
" 8i 0 5 z 103 A0 to 10 z 103 A 
5 Ni Fe 5 x 103 Jl 

Fiave 1 i. aD ezpaacled view of the device while figure Z is a side ud top view. 
Cantrol of the device CaD be obtaiDed by cODtrolliDg the current Ie 1l0wiDa ill the drive wize. 
(Refer to the equiftleDt circuit of the aevice ia figure 3.) The mapetic Iie1d M. due to this 
current wUl control the Jlaz deJa.ity throuaJa the aeries magnetic path. Thi. path con.l.t. of the 
two layer. of HiFe, the iD.u1atlcm pp between the NiFe layer. aDd the Indium ADtimOl11cle .ea.e 
probe mad the .en.e probe itseU, Ttie flta: deDstty of the SeASe probe CODtrOla the Yalue of re­
at.taDce Rp which the probe pZ'e.ents to the circuit compo.ed of ~Uld Yr. (See figure 3). A 
chaD.e Sa the re .J.atance Rp cODtrol. the current. The voltage drop ac:ros._J.I,J. depead.ent 
UpOD the curreat 1M Tllerefore, it i. j)l'opo.ed that the detectiOD aDd ampUficatioD. 01 the varia­
tiGD. of Ie can be IetermiDed by the otiservatiOD of the voltaIe across Rli 
TECHNICAL DESCRIPTION OF THE INVENnON: Described fully in ~iDeertll notebook 
171.59 (Paul M. Graat), pale. 25 thru 30 dated Augut 5 aDd Aupat 6. 1 '158. 
LIST OF PUBLICATIONS giriDg backlr01lDd of the .tate of art previous to this inventiOD: 
1. ProceediDls of the Symposium OIl the Role of Solid State Phenomeaa in Electrical Circuits 
Volume VD, pp. 109 to IZ3. 

MODEL: A practtc:a1 model of the inventicm t. in the proce•• of beinl evaporated. WheD the 
model i. obtained, complete evaluatian of the device wW be made . The estimated date for 
completiOD ts September 1, 1958 provided 1IDforseen problem. do not cause lIDdue delay•• 
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