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Obviousne:s: Magnetazal e Fluid Bearing
Use of ferromagnetic fluid as a journal bearing lubricant when subjected to a
magnetic field 1s showm 1n the prior art, Applicant uses ferromapnetic {luid

in a combincd journal and thrust bearing arrangement. This was found to be
obvious. A speccial sealing arrangement for the fluid was held to be allowable.

Final Action: Modified, claims 1 to 10 rejected, claims 11 and 12 allowed.
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This decision deals with a request for review by the Commissioner of
Patents of the Examiner's Final Action dated March 19, 1976, on applica-
tion 160,525 (Class 308-1.6). The application was filed on January 4,
1973, in the name of John C. Stiles et al, and is entitled "Lubrication.'
The Patent Appeal Board conducted a Hearing on September 21, 1977, at which

Mr. J. Nelson Landry represcented the applicant.

This application relates to a lubrication technique which serves as a bhear-
ing to allow movement of two surfaces relative to one another. A magnetizable
fluid is used in the gap between the two surfaces and a sufficiently strong
magnetic field is applied which allows the fluid to maintain the surfoces

out of contact. Figure 3 of the application is illustrative of the invention:

In the Finul Action the examiner rejected the claims of this application

for failing to define patentable subject matter over the following patent:

United States

3,439,961 April 22, 1969 Stiles



The Stiles patent relates to a bifluid hydrodynamic bearing wherein a
ferromagnetic fluid is used as a bearing lubricant. Means for magnetizing
th Jiuid are provided by clectrically energized coils. Figure 1 of Stiles

is wn below:
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Claim 1 of that patent rcuds as follows:

A hydrodynamic bcaring for a free rotor gyro, comprising an
inner bearing element; an outcr bearing element, coaxial with
said inner bearing element and spaced thercfrom to provide a
bearing cavity; a fluid lubricant supported therebetween,
having poor wetting characteristics; and, axially-spaced non-
wettable means attached to said anner and said outer bearing
clements at the ends of the bearing cavity for trapping

said {luid within the bearing cavaty.

In that action the exawiner stated (in part) as follows:

Applicant discloses and claims as his alleged invention the
combination of movable clements with a magnetizable fluid in

a constraining magnctic field as tihe only lubricant within a
gap between all surfaces of the elements requiring lubrication
(claim 1). A specific application is in the field of self-
lubricating bearings wherein the only Jubricant is a magnet-
izable fluid as defined in claim 6. More specifically such a
bearing may be a journal or radial bearing as defaned in
claims 10 or 12.

The Stiles reference can be secen from the drawings and disclosure
to show 2 combynation thrust and journal bearing. The thrust
bearing operates as an aecrodynmmic bearing by using air 34
between the relatively moving surfaces (thrust collar at end of
shaft 16 and its associated housing, as secn on the right-hand
side of Figure 1.)

The journal or radial} bearing may operate as deseribed on column
3 lines 24 to 46 anclusave of the disclosure from which it is
clearly cvident  that fluid 24 carrying ferromagnetic particles
54 is thc only bearing lTubricant between radial bearmg sinfaces
42 and 36. Cosls 56 produce the wmagnetic field to maintain the
Tluid in the bearing cavaty 38.



Thus the hydrodynamic journal bearing acts Lo carry or support
radial loads while the acrvodynamic thrust bearing supports axial
loads, Tn Stiles, the ferromagnetic fluid serves the added
function of sealing off the air 34 1n the high pressure chamber
20 {from lcaking to the low pressure chamber.

With reference to the more specific form of claims such as 10
or 12 which relute to a journal bearing, as such, it is clear
that these claims read on the journal bearing of Stiles. Con-
scquently, this 1s also true of the broader clams I and 6 which
could cover cither a journal bearing per se, a thrust bearing

per sc or the combination therecof.

Applicant submits (page 2 of his latest rcmarks) that the entire
asscnbly as seen in figure 1 is a single becaring because one
without the other would be an inoperative device. While this

may be true under the conditions in which the Stiles device
operates, nevertheless 1t 1s held that there is no invention in the
use of only the journal bearing of Stiles without the thrust
bearing under conditions where only radial loads apply (as implied
by claims 10 and 12), any more than there would be no invention

in the reverse case, that is, the use of only the thrust bearing
of Stilcs wathout the journal bearing under essentially thrust
load conditions. The elimnination of any part with its correspond-
ing function, where condations permit, 1s not patentable.

It is interesting to note that claim 3 of the Stiles patent defines
a bearing using a magnetizable fluid as the sole lubricant and the
usc of a second fluid is not claimed except in claim 6, in the

form of assisting the bearing function of the hydrodynamic bearing.
It is scen thal the structure of broad claims such as 1 and 6
herein and the specific journal claims 10 and 12 would infringe

the structure recited in claim 3 of the Stiles patent.

In response to the Final Action the applicant submitted an amended sct
of claims and stated (in part):

In the substitute claims it is to be noted that the Applicant has
restricted the scope of all cluims to a combined thrust-and-journal
bearing. Claam 1 of the cnclosed claims i1s based on former Claim 2 and
the broad former Claim )} hus not becn maintained. It is also to be
noted that, in order to facilitate examination, numcrous dependent
claims of lesser importance have not been included an the enclosced new
set of claims.

Sincc all of the amended claims submitted herewith refer to a combined
thrust-and —-journal bearing, Applicant submits that they are no longer
susceptible of interpretation’ that they read on the applied reference,
United States Patent No. 3,439,901 (Stiles). This is so, because,

in accordance with the Examiner's interpretation, thc claims were
allegedly readable on a journal bearing of this reference. Even though
Applicunt cannot share the Ixaminer's opinion that it is proper

to spcak about a journal bearang in the Stailes patent, becausce there
is only a couwbinced bearing disclosced, the restriction to a combined
thrust-and-journal bearing cmphasizes the distainction, inasmuch as

the thiust portion of the combingd bearing by Stiles is an acrodynamic
bearing portion.



In view of the restricted scope of the claims presented here-
with, Applicant belicves that the objectionable matter has
been removed, that the final objection has been overcome and
that the application 1s in condition for allowunce.

The issue to be considered by the Board 1s whether or not the applicant
has made a patentable advance in the art over the cited refercnces. Amend-

ed claim 1 reads as follows:

A combined thrust-and-journal bearing comprising structural
elements mountad for motion of a surface of one element along
a surface of another element, with a lubricant within a gap
between Lhe surfaces, wherein the only lubricant between all
surfaces requiring lubrication is a magnetizable fluid, the
magnetizable fluid forming 1ts own scaling medium by virtue
of a magnetic ficld which causes portions of the magnetizable
fluid to be atiracted toward every opening of the gap.

Considering the Stiles citation we find that the concept of using a magnetizable
fluid lubricant and clectromagnetic means to create a magnetic field to
maintain the {luid 1in position between moving surfaces is known. This patent
also shows the usec of pressurized air Lo provide a bearing arrangement to
compensate for the thrust force. Tt is the applicant's contention that his

combined thrust and journal bearing,vhich uses only magnetizable fluid for

s
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both functions,is a patentablc advance in the art.

The applicant argues that the hydrodynamic bearing disclosed by Stiles is

a single bearing wherein the "'so called gas bearing'" acts as a thrust bearing
wvhich is not independent of the radial magnetic [{luid bearing since they both
form part of the same assembly. Considering the force components involved in
Stiles we conclude that rotary motion of the shaft 16 would generate radial
force and an axial end lead on this shaft would produce the thrust force.
These arc two separate and distinct force factors. While it is desirable to
have a unitary bearing capable of overcoming both component factors it docs
not neccssarily have to be one assembly. Clearly Stiles docs show the use

of a magnetic fluid bearing for radial force, but it will operate in this wode
irrespective of the thrust bearing arrangement that is located in the adjacent

arca.,
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Applicant's amended claims,which were submitted in response to the Final
Action,specafy a combined thrust and journal bearing wherein the only lubri-
cant between all bearing surfaces requaring lubrication is a magnetizable
fluid,and wherein the magnetizable fluid forms its own secaling medium by
virtue of a magnctic ficld. Stiles also seals the fluid with no contact
between the shaft and housing "by a magnctic field so that the fluid may be
maintained within the bearing cavity and not leak out from the ends."

Figure 1 of Stiles supra shows the usc of magnetizable fluid for the journal
bearing area with the coils for producing the magnetic field which prevents

leakage.

Claim 1 of Stiles specifies "an outer bearing element coaxial with said inner
bearing element and spaced therefrom to provide a bearing cavity; a fluid
lubricant supported therebetween....'" This claim covers ecither a journal or
radial bearing ayrangement that would be uscd in this manner. Amended

claim 1 specifies a cowbined thrust and end bearing with one magnetizable
fluid which forms a secaling medium vhen subjccted to a magnetic field. The
concept of a magnetizable fluid bearing is disclosed in Stiles. The practical
application is a diffcerence in design or layout only. In our view no result
has been achieved which can be considered to have flowed from an inventive
step and we recommend claim 1 be refused. Claims 2 to 4, vhich depend on
claim 1, add the magnctic field in combination with the bearing and this

does not render these claims patentable over refused claim 1.

Claim 5 specifies a sclf lubricating combinced thrust and journal bearing
wherein the only lubricant is a magnetizable fluid. We recommend that

this claim be refused as the argusents applied to claim 1 apply equally to
it. Claims 6 to 10, which depend on amended claim 5, detail the magnetic
force providing means. These claims do not define patentable subject matter

over refused claim 5.

Claams 11 and 12 arc dirccted to specify scaling arrangement in conjunction

with the mognetizable fluid means which, in our opinion, is a ncw combination
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that represents a patentable advance over @lic cited art. These claims
appcar allowable. They must however, be submitted in proper form as

claims 1 and 2.

In summary, we rcecommend that claims 1 to 10 be rcfused, but that clains

11 and 12 are allowable.
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Hughes
Assistant Chairman
Patent Appeal Board, Canada

I have reviewed the prosecution of this application and 1 concur with

the recommendation of the Patent Appeal Bourd. Accordingly, I refuse to

grant a patent on claims 1 to 10. I will however, accept claims 11 and .
12 when presented as claims 1 and 2. The applicant has six months within
which to make the appropriate amendment, or to appeal this decision under

the provision of Scction 44 of the Patent Act.

J.H.A. Gariepy
Commissioner of Patents

Dated at Hull, Qucbec

this 14th. day of October, 1977

Agent Jor Applicant

Ogilvy, Cope, Portcous, Montgomery,
Renault, Clarke § Karkpatrick,
Suite 700, The Royal Bank Bldg.

1 Place Valle Marie,

Monticnl, Quebcec H3B 127
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