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4 Glaims.

: A
“This'invention -relates 1o strainers ifor (i1se in
removing -suspended matter tirom fAuids, ;and-ds
particularly-directed ito-an amprovement dnfwel
6ilsstrainer- units of ‘the ‘duplex-type eomprising
duplieatestrainer -elements such -as-are known
to ibe:used-in oil burning systems wherelit 4s-a
matter -of -espeeial ‘importance that there -shall
beno imadvertent interruption .of the nermsl
fHow. ‘of :the :strained- fuel -0l to ils: peint:ofiuse
or-consumption.

“Known-fuel. oil “strainers-.of ‘the! db.plex type
usually:eomprise within their designithe inherent
ability ‘to.shut: off .one -of :the: two. strainer - cle~
ments -when under:normal .operating - conditions

for “the purpose -¢f inspection of : and . repair ito -

the “element -shut “off \without. interrupting .the
normal: flow-ofifirel:eil through .the: other-of.its
strainer-elements:to: itsi point.of.use-or consump-
tion. @ In.some i strainers -this idesirable i feature
is‘gecomplished automatically: by: having :a single
‘rotdatable -gate ftype:of valve thaf :serves both
strainer-elements:as o flow: and fo cut.off means.
An-example of thisitype of :strainer unit.is: dis-
elosed in :the: Patent +1,042,203 to Dall, of Qc-
tober 22,-1912.
preventative stype-have -double. faced | disc wbype
Yalves iserving joppesed  valve ports of -the two
stidider: elements, :and:here again .the arrange~
ment <ds:such-that: it «is “impessible 1o :shut: eff
both - strainer selements. at the: same time.
éxample of this:type of strainer unit.is disclesed
in tkie ‘Patent 1;758;565.t0"Elliot,.of May.13; 1930.
There 4s:still :another:..design :of :strainer unit: in
which each strainer:elemient has:its own indi-

vidualdinlet-endidischarge-valves:ab:opposite ends i35

theresf whereby-the inlet and:discharge-ends.of
each-strainer element may be individualy opened
tpror-shut off, as to fHow therethrough,:selec-
tively by thieoperator:of the:strainer unit. An
‘example-of: this typeof strainer unit. is disclosed
inthe Patent. 1,627,186 40 Lialor, of :May::3,:1921.
The Lialor strainer unit is-well adapted: for high
‘liquid presstire. fuel oil burners, butithis: design
“has sthe sdisadvantage that: it :depends -upon:the
‘operator ~thereof .for :‘proper: operation “thereof,
and it can-be!inadveriently :shut :off sentirely
‘during operation. My . invention liés: in an:im-
provement: for-theLalor type. of .duplex -fuel.pil
strainer -units: to: prevent inadverfent maloper-
~gtionthereof.
¢TIt is.the ! primary: object ‘of my :invention to
construct a-duplex fuel oil strainer.unit compris-
{nginternally {dhereofia:.duplication of: strainer
-elements;:each:ofsaid:elements comprising;iinlet

=Other:strainers:of the:automatic -
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manual closure:thereof by:means of axially: mov-
able:serew . stermemed disc .valves having :external
operating. handles: attached:to the outer end :of
said valve-stems, the:said-external.ends ofsaid
valve stems:cooperating as 4 -group with:intex-
locking monitor .means :whereby -either .one -of
said strainer -elements may tbe . shut -off .singly
for:inspection:or:repair,outia condition:ef:simul-
taneous shut:off:of both :strainer:elements.dqur-
inginormal-operation.ofithe strainer unit israuto-
matically  prevented, and inadvertent: maloper-
ation thereofis preclirded.

It .is @ further .object -of “my invention :that
the.$hut off .condition of 'a selected sirainer
element.may be :accomplished by ;the -closing : 6f
either one or.both -of the:inlet-and outlet valve
-openings . of ‘the 'selected 'strainer -element, amd
that when:so.shut.off ;neither one of :the valves
of :the :other -strainer : element : may be -closed
without first opening said:first:mentionedvalve
o -valves, ‘whereby ~the uninterrupted :flow -of
strainer (fuel: oil . through said <strainer ‘amit :ds
assured.

It ids. a“further cobject of :my: invention :that
4t sany time "during:normsl operation -6f ~the
strainer .unit ~all “four -valves ‘thereof ..may :be
failly :opened,sand sbhus. have both strainer ele-
snents in‘operation if :deemed desirable.

It is-another.object of my dnvention that:selec-
tive closingof:any :singlesvalve: may be :accom~
plished only-when:all-four-valves-are: fully open,
and that:successiveclosing ::0f: the valves risygo
meonitored: as:to permit only of: normal-uninter-
rupted operation;of the:strainer unit.

- Further :objects .and sadvantages will be -ap-~
parent :from ‘the:following. :description  wherein
details:.of ‘design: and:;operation will-be :given:in
full .with: reference:to:the:accompanying draw-
ings . illustrating ~fhe :preferred : embodiment .of
my dnvention, and :wherein -similar -reference
numerals designate: s1m11qr parts-throughou .«the
severalviews.

Fig.:1 is.a:plan:view :of a:strainer ynit:din-
-corporating: the.preferred: form:of-my: invention,

‘Pig.:2:is a.vertical-sectional view:taken: glong
the line 2—2 of :Flig..1 as:seen.in. the..direction
of the arrows2—2,

i Figy 8ids afullrear view as seen:in the:direction
ofarrows: 4-=4 of ‘Fig.1,-and

: Fig. 4 is:a vertical sectional-view. taken.along
the line 4-—+4:0f Fig. 1 as-seen:in:phe:direction of
4he arrows: 414,

-Referring now:toithe:drawings,-andmore:paxr-
ticularly-to Figs.:1:and:2,7the:numeral {0 desig-

7

‘and outlet valve +fluid ;openings - ddapted »for ;58 matesithe:complete ensemble of aduplex:strainer
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unit embodying the preferred form of my in-
vention.

The duplex strainer unit I8 comprises a main
housing {1i divided into two parallel substantially
cylindrical body portions {2 and 13 which serve
to house the substantially identical strainer ele-
ments (4 and i5. The main housing i § has down-
wardly extending rear foot supports (8 and 17,
and front supports i8 and 18, each adapted with
apertures 2§ for foundation aftachments (not
shown). Extending integrally upward from the
body portions i2 and {3 at the rear thereof are
the inlet valve housings 2! and 22, respectively;
and, at the front thereoi are the outlet valve
housings 3% and 24, respectively. Transversely
and jointly uniting the body portions i2 and 3
and their respective valve housings 2( to 2§, in-
clusive, are the integral web portions 25 and 28§,
and the cylindrical portions 27 and 28 (see Figs.
2 and 3). Extending integrally outwardly from
the inlet valve housings 2 and 22 are the dual
flanged inlets 28 and 32, and extending integrally
outwardly from the outlet valve housings 23 and
24 are the dual flanged outlets 31 and 32. The
dual flanged inlets and outlets are adapted to he
connected to the oil conduit between the oil sup-
ply tank and the purners in any desirable or con-
ventional manner. As indicated in the drawings
the dual flanged inlets and outlets are adapted
with apertures 33 for conventional bolted flanges
(see Fig. 2).

Referring now particularly to Fig. 4 we have
here a vertical cross sectional view through the
strainer unit {8 along the line 4—4 of Fig. 1.
This view is taken through the inlet valve ends
of the strainer elements {4 and 15 as seen from
the rear thereof and except for respective desig-
nating numerals it is typical of that prevailing
at the outlet ends of the strainer elements (4 and
5, and therefore a description of Fig. 4 showing
the inlet valve end structure will suffice for an
understanding of the outlet valve end structure,
and need not be repeated for the latter except for
certain features inclusively stated in the descrip-
tion for the inlet valve end structure. The inlet
valves 34 and 35 together with the outlet valves
36 and 87 (Fig. 1) are preferably uniform in de-
sign and may be of any suitable internal structure
that comprises an external axially movable screw
type valve stem 38 having an abutment 39 there-
on. - As shown in the drawings the stem 38 Is
-mounted in a packed bonnet 48 suitably attached
to the housing {1, and is provided with a suitable
disc valve 41 and an external manually operable
means such as handwheel 42. As will be noted
in Fig. 4 an inlet valve chamber 43 extends suc-
cessively through the flanged inlet 28, the inle$
valve housing 2i, the cylindrical portion 21, the
inlet valve housing 22, and the flanged inlet 33.
A’ similar outlet valve chamber 44 (Fig. 2) ex-
tends successively through the flanged outlet 34,
the outlet valve housing 23, the cylindrical por-
tion 28, the outlet valve housing 24, and. the
flanged outlet 32. The inlet and outlet valve
chambers 43 and 44 are each adapted with open-
ings 45 for mounting the bonnets 46 of the valves
34, 35, 36, and 37; and are each further adapted
with suitable valve seats 46 for disc valves 4l,
and communicating valve openings 47 which com-
municate the inlet and outlet valve chambers 43
and 44 with the strainer chambers (48 and 49)
below to be further described hereinafter. The
inlet valve chamber £3 receives the flow of fuel
oil from the fuel supply tank conduit (not shown)
-and passes it on to and through the outlet valve
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4
chamber 44 to the conduit for the burners (not
shown), as will now be described.

Referring now particularly to Fig. 2 we have
here @ vertical cross sectional view taken through
the strainer unit {0 along the line 2—2 of Fig. 1.
This view is taken longitudinally through the
strainer element (% and includes its control
means—the inlet valve 35 and the outlet valve 31.
A similar view if taken through the strainer ele-
ment 14 would be substantially identical to that
of the strainer element {5 except for designating
numerals, and therefore a description of the one
will suffice for a full understanding of the other,
and need not be repeated except for certain fea-
tures inclusively stated in the description now to
be given for the strainer element {5, The main
housing il comprises the two strainer cham-
bers 48 and 89 extending lengthwise in parallel
relationship within the body portions 12 and
13 respectively thereof, and communicating with
the inlet and outlet valve chambers 48 and 44
directly above at each end thereof through the
valve openings 47 of the valve housings 21, 22,
23, and 24 in their respective locations as has
been described hereinabove. The sirainer cham-
bers 48 and 49 are each closed at the front end
thereof by wall portions 50 of the main housing
i1, and are open at the rear end thereof. Each
rear end of the chambers 48 and 45 is adapted
with readily removable closure means 9l. As
shown in the drawings the closure means §i com-
prise a closure head 52 with sealing gasket 93,
a clamp screw 54 having a rotatable tongue-and-
groove engagement at its inner end with the clo-
sure head 52, and held in engagement therewith
by retainer strip 55 and fastening means 86 (Fig.
3), and a latch bar 57 adapted centrally for
threaded engagement with the clamp screw 54,
and having oppositely extending side slotted ends
5g—the sides 59 of the slois being concentric
with the axis of the clamp screw 54 for the pur-
pose of rotational engagement and disengagement
with the shouldered latch studs §0 mounted in
the rear face of the housing Ii adjacent each
strainer chamber opening. Each of the iatch
studs 60 is provided with shouldered exfensions
6! having abutments 62 adapted to provide
clamping resistance when engaged with the slot-
ted ends 58 of the latch bar 57. When the latch
bar 57 is in engagement with the extension abut-
ments 82 the clamp screw 54 may be adjusted
inwardly or outwardly as desired to seal or to
release the closure head 62 with relation to its
respective strainer chamber.

The strainer chambers 48 and 49 each comprise
an internal annular abutment flange 63 slightly
to the front of the inlet valve opening 471. Each
strainer chamber 48 and 4§ is provided with a
foraminated strainer cage 64 having an open
rimmed rear end 65 adapted to seat on the abut-
ment 683, and g closed front end 66. The rimmed
rear end 65 is adapted with a bail 67 whereby
when the closure head 52 is clamped in place its
inner surface engages the bail 87 and forces the
rimmed rear end 65 of the strainer cage 64 to
seat against the annular abutment 83.

In operation the strainer unit 10 as herein-
above set forth will receive oil from the oil sup-
ply tank through either one or both of its in-
lets 29 and 32 as desired (the unused inlet, if
any, being shut off in any conventional man-
ner), and flowing through the unit 19 the oil will
be strained, and will be delivered to the burner
conduit through either one or both of its out-
lets 8! and 32 as desired (the unused outlet, if
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ARy, ﬁtéemg'*sﬁut’ Off 4571t the ¢ase of the inlets 26

its mlet valves in com'numcatmn Wlth
&-gouree of oil supply, and to have ‘both of its
olitiet valves in corimunication with a conduit
to the burners in opérgtion thereunder. I have
hérein $§Howi tie Prefefred form of my spparatus,
biit 1t iy obvicls that the inlet valve chaimbér
83 stid ths outlet, valve chamber 44 could each
pe “divided into individual chambers™ for' esch
valve, and that eaeh such chamber ¢ould be
properly sefviced within the herein discidsure
without departinig froi the spirit or scope of
tlits mVentlon or sacrificing ‘any of ‘ifs -ad-
Vant

A typical operating routine for the strainér
it (6 tiay be traced on the drawings ag fol-
Tows:

‘Referring to Fig. 1 assiime thiat oil is being de-
livéred to and discharged from the strainer unit
i6 1R actordatice with theé preceding paragraph,
afid that the strainer element 14 is in normal op-
eratmg Condition, and that the strainer element
i5 -s’shuf, off and thay be openéd Tor the puy-

,pose 'of ¢ledning thie strainer cage 64 Referring
A6W to Fig. 4 the implied esridition of iriterrial

operation is shown wWheéreini tha inlet valve 34 sy

of the strainer element 14°iS in full opeén POSi~
tiont "with lts disc valve 41 raised above its valve
seat 4650 as to allow oil flowing into the iniet
chainber 43 from the connected taink ¢onduit
(not shown) “to flow through the communi¢ating
valve opemng 47 into the strainer chamber 4§
below while at the same time the inlet valve 45
of the strainer element 15 is'in its closed position
with its disc valve szated upon its valve seat thus
preveiting oil within the inlet chamber 43 from
Hlowing into the strainer chamber 49 below. By
referrmg now to Fig. 2 we note that this view
shows the implied condition of shut. off existing
in the stralner element 15 wherein both the in-
let valve 35 and fthe outlet valve 37 are closed
whereby oil cannot- fiow from either the inlet
chamber 43 or the outlet chamber into the stram—
er ¢hamber 49 below, and the chamber 49 may
therefore be safely opened for examination, or
repair and eleaning of the strainer cage §4. With
a littlerimagination Fig. 2 may also be used. to
illustrate the flow of oil through the strainer
element 14 asis 6ECurriiig at the saine time as is
the shut off condition of strainer element 15. By
temporarily ignoring the indicating nuimerals and
assuming that Fig. 2 discloses the strainer ele-
ment 4 with its inlet valve-and 'its outlet valve
open; -théen the oil flows from the inlet valveé
éhamber above through its comniunicating irlet
valve Openifig to the rear of the strainer chami-
ber below, and flowing forwardly through the
strainer cage leaves the strainer chamber at the
front end thereof through the communicating
outlet valve opening into the outlet valve cham-
ber above, and thence to the burner conduit (not
shown), thus completing its cycle through the
strainer unit 19.

We now come to that feature of the strainer
unit {0 which constitutes my: invention per se
when used in cooperation with the strainer unit
10. Mounted upon the longitudinal gxis of the
unit- 10 and suitably attached to the upper sur-
faces of the valve bonnets 48 thereof by certain
fastening devices 68 thereof are the rocker shaft
support brackets 69 and 70. The support brackets
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6
69 and 70 provide bearing means for the rocker
shaft T rotatable therein. Attachéd to the rocker
shaft TF by any suitdble means such-as welding
12 - are the dual twin-armied moniter levers T3
and T4, Lever 13 serving the inlet valves 34
and 3%, and lever T4 serving the outlet valves 36
and 37. The monitor levers 7%:and 74 are identi~
c¢al in-structiire, are in alignment upon the rocker
shaft Tf, and have the ends 75 of their outwardly
éxténding arms each gdapted for facial engage~
ment with the -valve stein abutment 3¢ of ifs
respectlve valve (Fig. 4). The angular relation~
ship of the twin armsin esch of the levers 13 snd
T4 dre identical and are such that when all the
vdlves of both strainier élements 14 and |5 are
at full-‘open position any one valve stem 38 may
be ddjusted ‘downward to its fill closed position
axid in so doing the abutment 38 of this valve stem
will' engdge the outer end 15 of its respective
monitor lever pushing it downward, and will
thiereby rotate the rocker shaft Tf and both levers
13 and 74 thereon about its axis, whereby the
Ievér ends 75 on both of the levers 712 and 74
on the opposité side of the rocker shaft 7i to
that of the depressed ends T5 will rise and en-
gage the abutments 39§ of both the valve stems on
that side in their full open position, thus pre-
vénting any downward. niovément of either of
these valves in a closing direction until the fArst
closed valve (or valves) is or are again opsned.
It will be understood that the shut off cordition
of a strainer element with respect to the fiow of
oil therethrough may be brousht about by the
closing of either oneé or both of the valves con-
trolling that specific strainer element. For the
examination of the strainer cage both valvés of
its-strainer element must be closed to prevent the
escape of oil therefrom when opened. When both
valves of a-strainer element have been clesed then
both of these valves must be opened before either
one or both valves of the other strainer element
may be closed. In order to avoid unnecessary
exactitude in timing, an overtravel clearance is
allowed for in the open position .of each valve
asis-indicated at T8 between the top of each disc
valve 41 and the inmer face of its bonnet 40.
These clearances in no way affect adversely the
automatic safety functioning of the strainer unit
18,

t will now be readily apparent to those skilled
in the art to which this invention appertains that
I-have made an improvement in the specific typs
of duplex -o0il strainer unit herein described
(wherein individual inlet and outlet valves are
provided for each of the strainer elements)
whereby either one of two strainer elements may
be ‘cut off singly for inspection or repair, but a
eondition of simultaneous shut off of both strainer
elements during normail-operation of the strainer
unit is automatieally prevented, and inadvertent
maloperation ©f the sirainer unhit is precluded.
In the Lalor device the opserator could either
intentionally or inadvertently shut off a second
strainer element when a first one was already
shut off. In my improvement s second strainer
element can not be shut off when a first strainer
element is shut off, but the second strainer ele-~
ment may be shut off successively by first opening
up the first shut off ‘strainer element—this con-
stitutes the safety feature that prevents and pre-
cludes maloperation.

I claim:

1. A duplex fluid strainer unit comprising inter-
nally thereof a duplication of strainer elements,
each of said elements comprising inlet and outlet
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flow éontrdl means in spaced relation along the
axis thereof, each of said control means heing
adapted for manual closure thereof by means of
external operating handles, a rocker shaft oper-
ably mounted upon said unit axially midway be-
tween the respective axes of the said strainer
elements and between their external operating
handies, rocker arms fixed upon said shaft in
line with each of said operating handles, the
outer end of each said rocker arm being adapted
to engage the under side of its respective adia-
cent operating handle when the confrol means of
one of said strainer elements are both closed and
the control means of the other of said strainer
elements are both open, whereby in subsequent
normal operation of the strainer unit either one
or both of the control means of either strainer
element may be operably closable only when both
of the control means of the other strainer element
are open.

2. A duplex fluid strainer unit comprising inter-
nally thereof a duplication of strainer eiements,
each of said elements comprising inlet and outlet
valve fluid openings at cpposite ends thereof,
conduit means for supplying fiuid to eackh: of said
inlet openings, conduit means for discharging
fluid from each of said outlet openings, axially
movable screw-stemmed valve means for each of
said openings, the said valve ineans each compris-
ing external manually operable means having an
inwardly facing abutiment thereon, a rocker shaft
operably mounted on said unit substantiaily mid-
way between the said strainer elements and be-
tween the said external operable means, two
double-armed rocking levers fixed upon said shaft
in spaced relation in line with said inlet valves
and said outlet valves respectively, the outer end
of each said rocking lever being adapted to fa-
cially engage their respective adjacent vaive stem
abutment when the vaives of one of saigd strainer
elements are both closed and the valves of the
other of said strainer elements are both open,
whereby in subseguent normal operation of the
strainer unit either one or both of the valves of

either of said strainer elements may be operably |,

closable only when hoth of the valves of the other
of said strainer elements are open.

3. A duplex fluid strainer unit comprizing inter-
nally thereof a duplication of strainer elements
having their axes spatially paralle! in a common
plane, each of said elements comprising inlet and
outlet valve fluid cpenings at cpposite ends there-
of, the said inlet openings and the said outlet
openings having their axes each lying in com-
mon planes respectively spatially paralle]l to each
other, conduit means for supplying fluid to each
of said inlet valve openings, conduit means for
discharging fluid from each of said outlet valve
openings, axially movable scraw-stemmed valve
means for each of said valve openings, the said
valve means each comprising external manually
operable means having an inwardly facing abut-

10

15

20

25

30

40

50

60

ment, a rocker shaft operably mounted on said
unit substantially midway between said strainer
elements, two double~armed rocking levers fixed
transversely upon said shaft in spaced relation
proximate the planes of the said inlet and outlet
valve openings respectively, the cuter ends of the
said levers being each adapted to facially engage
their respective adjacent valve stem abutment
when the valves of one sirainer element are both
closed and the valves of the other strainer ele-
ment are both open, whereby in subsequent nor-
mal operation of the strainer unit either one or
both of the valves of either strainer element may
be operably closable only when both of the valves
of the other strainer element are open.

4. A duplex fiuid strainer unit comprising inter-
nally thereof a duplication of strainer elements
having their axes spatiaily parallel in a common
plane, each of said elements comprising inlet and
outlet valve fluid openings having their axes
spatially parallel in a common plane, said latter
planes being spatiaily paraliel one to the other
and normal to the first mentioned plane, and hav-
ing the axes of the inlet openings and of the outlet
openings respectively in spaiially parallel com-
mon planes that are transverse to the first men-
tioned axes and thereby normal to all three first
mentioned planes, conduit means for supplying
fluid to each of said inlet valve openings, conduit
means for discharging fluid from each of said
outlet valve openings, axially movable screw-
stemmed valve means for each of said valve open-~
ings, the said valve means each comprising exter-
nal manually operable means having an inwardly
facing abutment, a rocking shaft operably
mounted upon said unit parallel to the axes of
said strainer elements and substantially midway
between the second and third mentioned planes,
two double-armed rocking levers fixed trans-
versely upon said shaft in spaced relation proxi-
mate the planes of the said inilet and of the said
outlet valve openings respectively, the outer ends
of the said levers being each adapted to facially
engage their respective adjacent valve stemn abut-
ment when the valves of one strainer element are
both closed and the valves of the other strainer
element are both open, whereby in subsequent
normal operation of the strainer unit either one
or both of the valves of either strainer element
may be operably closable only when both valves
of the other strainer element are open.

JOHN C. WOHLFARTH. -
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