2,515,336

R. K. CHRISTIE
SPARK PLUG CLEANING APPARATUS

July 18, 1950

5 Sheets-Sheet 1

Filed Oct. 15, 1945

N

=" A

S

V=N T

/A .

e -

i

e

//Il.N; A

i

~
A
-

|

gcReh

/y |

\
\
/

|
ﬁ
i
|
|

. = = 2
S B [
I k.
\\; ~—, “\ »I.rﬂnﬂﬂllﬂﬂl:ﬂ.; B

N B i CrC

e [

:Jmmr;m

Horrrt K. CHRISTIE

Cocrernd Qeeenn,

oy



July 18, 1950

R. K. CHRISTIE

SPARK PLUG CLEANING APPARATUS

2,515,336

Filed Oct. 15, 1945 5 Sheets-Sheet 2
AN Y I16-10
~A T A4/ Il 4 — —
) it TrasT S5 TR
- - | - - O ?
TIE-Z-\\ | .G | _@E‘T& 66
I el [ @
) OIF Ai{‘ C‘/ﬁtm %9 56 b 3 -\\—‘En g‘i 65
' = o, ¥ R\ N
| L/ \ %6 ’ =l
) 107 / 45 7 54 &7
6 Y > e
. 9 37 7 &1 — —
68 Jf 56 G5 it 7260 |
6 LT, 43 |
|I 67 2 f
i : 54 ]
10136 ) [
e — = | N e e
= 15 53
39 :
.5; B '\'ﬂt\ 50 | —
' " 4 Hﬁi,‘\'ﬁ?.--gb 2
‘ i ) | m——
| i } 56 3 | 4
& ,
: |
= i i
[ 727N sa
N N - ‘ .T —4ﬂ '
. SRR B d W —
;| /.." u . - He —T.T O St @
o o H‘C :__ = > el w 45 21
ZO0Tm
z220 7 16 & 79 / 77 ~
| /{ 10 = \‘: ?' — e 43
—_— AT/ e e R ————
- Fa 4 47 ___
ngmﬂb@‘

Horerr K. CHRISTIE

By W?’@wﬂ

M\



2,515,336

R. K. CHRISTIE -
SPARK PLUG CLEANING APPARATUS

July 18, 1950

Filed Qct. 15, 1945

5 Sheets-Sheet 3

Jruentor

HoperT K. CHRISTIE

1

Corerc D Ceenc,

By



July 18, 1950

R. K. CHRISTIE

SPARK PLUG CLEANING APPARATUS

Filed Qct. 15, 1945

2,515,336

5 Sheets-Sheet 4

IIEl‘7 -

HDBEET K . CHRISTIE

47

A

. 5
Y/

N7

!/ 54

|

\

\

\

65

i N
f/-

lv
i

. E!!!m ]

6" Y lof=> ]
i — — [ -9z
I e s
| : 28 ‘93 ‘E;?’\ !
| z a7
i 31 L
il H
i: | :

il &
| 29
Al § |
LI N |
3 il 83
I ) ===t Es =
I 1} | = |
eIl =7 Az
i S = 1 |
,L 'é\ P ‘0 \ )5
AW
b

Setornenyu




2,515,336

R. K. CHRISTIE
SPARK PLUG CLEANING APPARATUS

July 18, 1950

5 Sheets-Sheet 5

Filed Qct. 15, 1945

VR

©)

S

It
%\:

48

Jnuentor

HoperTK .LHRISTIE

M% (Qw—bz/u.

My

Qitormeny( «



Patented July 18, 1950

2,515,336

UNITED STATES PATENT OFFICE

2, 515 336
SPARK PLUG CLEANING APPARATUS

Champmn Spank Plug Company, Toledo Ohlo,
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This invention relates 40 spark plug cleaning
means of the type in which a cleaning action. is
obtained by discharging a chemical selution con-
taining an sbrasive material against the elec-
trodes and surfaces of the plugs which become
coated with fuel depesits in service.

In order that plugs cleaned in this manner
may be suitable for further yse, it is essential that
all the abrasive material as well as the chemicals
used in the solution be removed after fhe clean-
ing operation. It is, therefore, important to wash
the portion of the plug subjected to the cleaning
operation and also to dry the plug surface to pre-
vent the detrimental rusting which would other-
wise occur.

An obJect of the mventmn is the prov1sr0n of
meang which is effectively operable 10 successively
perform the three operations of cleaning, wash-
ing and drylng w1thout necessltatmg removal of
the plug from its h der

Another obiect of the ;nventlo,n is the provision
in combmatmn with separate meang for cleaning,
washmg and drymg a spark plug, of a umtary
control therefor which is operable by manual
moverments to different -predetermined positions
to effect separate suceessive eperations of said
means in g s1mple ‘effectlve and economical man-

Another obJect f the inyention is the provi-
sion of sunple and eﬂ:lc;ent means for effectmg a
drainage of the cleaning SO]U.thIl from the spark
plug back mto the conta; for re-use, and which
is automatlcally .ope,rabae by a change from he

" cleaning operation to the Waslung operatlon to
prevent the washing liquid from drammg into the
cleaning solution contamer whereby to dilute the
solution, bub instead to cause it to pass 1o g point
of suitable drainage.

Another object of the 1nvent10n is the prevision
of means in an apparatus of the class deseribed,
which is operable by shifting from one operative
condition to another, to effect an agitation of the
cleaning solutmn to mamtaln the abrasive par-
ticles thereof in suspension during the cleaning

operation.

Other obJects and advantages of the invention
will be apparent from thy lollowmo cletalled de-
seription, and from the accoempanying drawmgs
Hlustrating one embodunent of the mventlon, in
which:

Fig. 1 is a central vertical section of an appa-
ratus embodying the inve tion, with parts in full

‘and with the control ha fle in “off? or neutral
position; Fig. 2 is a side elevation thereof Iook~
ing at its open sgqe, wath the container for the
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2
cleaning solution disposed therein and turned
into position for removal; Fig. 3 ig an enlarged
central vertical section of the apbparatus, with
the parts in position for a ecleaning operation;
Figs.4-and b are si reduced views, with parts
in full and with t; novable parts in Fig, 4 in
plug-waghing pos1t10n z in Fig. 5 in drymg or
air-blast position; Fig, § is a side elevation of the
apparatus with parts broken away and w th the
atainer for fhe cleaning solution part

Toved from within the spparatus; Fig. 7 is a

I lzontﬁl cross-section on the line -7 in Fig. 6
g, 8isa perspectlve view of the control and as-
sociated varts embodymg features of the inven-
t1on with oarts broken away; F1<r 9 isa top plan
V1ew ther eof Flg 10 isa sectxon on the line. 10—
18in Fig. '3, and Fig. 11 is a section on the line
{i——1§in Flg 4,

Referrmg to the drawings, 1 designates what,
in the present msta ce, is a portable housmg of
substantIally square- ~form in cross- =section, closed
at top and bottom and havmg an opening 2 at
one side through which 2 container & for the
cle ning solution may be mserted into operative
posmon Wl'bhln the housmg or removed therer-
from. The container is provided with a handle 4
and its top edge, when the container is raised as
heremafter descrlbed is adapted to fit tlghtly, in
a sealed meanner, against a shoulder a,nd w1thm
an oVerhangmg ﬁange provided, as shown at 5 at
the lower edge of a hood § that is fixed permg-
nently wlth;ln the casing and against its top. The

,contamer and its hood are cyl1ndr1ca1 to permit

one to turn in seated engagement, with the other
“The container 3 rests on an elevator plate 8

.in the bottom portion of the casmg and the rais-

ing and lowering of thig plate is controlled by an
Th1s 1eve1 in the present m-
stance is bent from a s1ng1e length of rod to form
a U- shaped inner end portlon 10, whlch bea,rs
ab its loop upwardly agalnst the bobtom of the
plate 8, and it has ‘the opposxte ends of its légs
termmatmg m laterally extendlng fulcrum por-
tions” 11 from the outer ends of Whlch at rlght
angles thereto and in oppos1t1on to the loop por-
tion 1§ prOJect handles i2. These handles ex~
tend along the sides of the housmg ! and through
the d001 opening 2 at each side theleof and are
held in lowered- p051t10n by encadement w1th1n
the notches 13 in the lower end portmn of the s;de
walls of said opemng The loop portlon IO and
fulerum members il seat in reg1ster1ng recesses
14 in the casing bottom. The raising and lower-

ing movements of the plate 8 are guided by

tongues 80 projected downwardly therefrom
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through registering openings in the housing bot-

tom.

The container 3 is provided with a bottom ex~:
tension 15 of cup-form and forming, with the:
main bottom of the container, a compartment.

16 for an electric heating element [1. This ¢le-

ment is of ring-form and is held up against the:

main bottom of the container. by a series of in-
dentations 18 rising from the bottom of the ex-
tension 15. In the present instance, the exten-

sion {5 is in slip fit connection with the container:

and .is drawn up to force the heater 17 against
the container bottom by tightening a screw 18
in engagement with a lug 28 depending from said
bottom. Suitable electrical connector studs 21

10

are attached to the extension 15 and have con-"

nection with the heater wires. 22 designates a
thermostatic control switch for the heater ele-
ment. A raising of the elevator plate 8 with the
container thereof forces the upper edge of the
" container up against the centering flange 5.

< The plug cleaning, washing and drying means
of the invention includes a body block 25 lo-
cated within the container hood 6 and having an
upward cylindrical extension 26 projected
through an opening in the top of the hood 6 and
housing i. This extension has g radial flange
27 which seats up against the hood top and is
‘clamped thereto and to the casing by screws 28.
An adapter 28, preferably of a yielding material
such as soft rubber, is mounted on the top of the
extension 26 and has a central top opening to re-

‘ceive the threaded end of a spark plug A with its:

‘electrode end exposed to the interior of the cham-
ber 30 formed by the extension and adapter.
The bottom of the chamber 308, which is formed
by the block 25,
tending down through the block at opposite sides
of a centrally disposed cross-part 32 (Figs.

passage 33 formed by a funnel drainage dis-
‘charge tube 34. The upper large end of this part
is. fitted into a recess 35 in the bottom of the
block, and the lower annular edge portion of
its taper or enlargement is provided interiorly

- with a conical seat 86. A valve tube 37 projects

downwardly through the restricted portion of the
funnel part 34 in spaced relation thereto and
has at its upper end a conically flaring part 38
‘for resting on the conical seat 36 of the tube
34. The lower end of the valve tube 37 projects
below the. tube 34 and is provided with an out-
wardly projecting radial flange 39 that is con-
nected through a bellows 48 to the enlarged up-
per end portion of the tube 34. The drainage
chamber 41 thus formed within the bellows 40
has a drainage tube 842 extending therefrom
‘through an opening in the flange 39 to any suit-
able point of discharge without the apparatus.
The valve tube 37 may be raised by means here-
inafter described to unseat its flange 38 from
the seat 36 and cause it to seat against the edge

of a deflector flange 43 attached to the bot-

tom of the block 25 cenfrally of its recess 35.
“When the valve tube is in raised position drain-
age. from the recess 35 is through the tube 34
‘to the chamber 41 within the bellows 46, and
when the valve tube is in lowered position the
drainage is therethrough and into the container
3 into which its lower end opens.

_Mounted on top of the cross-part 32 of the:

body block concentric to the extension 2§ and
to each other are outer and inner nozzles 45 and
46, the first for discharging a cleaning liquid up

ga,mst the spark plug end and the second’ to

has drainage passages 3! ex-.

7, 8
and 9) and opening into the top of a drainage.
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discharge an air jet through the first to create
a, suction action therethrough and a lifting and
discharge of the cleaning liquid. The bore of
the nozzle 45 is in connection through a passage
47 with a short suction tube section 48 that pro-
jects down from the bottom of the block cen-
trally through the valve tube 31 in spaced rela-
tion thereto.

When the container 3 is in raised position in
the housing i, the tube section 48 is in sealed
connection with the upper end of a lower suc-
tion tube section 49 carried by the container and
which extends down to near its bottom. The
section 49 is supported and guided for vertical
movements by a bracket 50 on the interior of the
container and has an upward pressure exerted

-thereon by a spring 51 interposed between the

top of the bracket and a flange 52 on the tube.
This flange supports a gasket 53 against which
the upper tube section is adapted to seat to main-
tain a sealed joint between .the sections when
the container is in elevated position. The up-
ward spring-actuated movement of the tube sec-
tion 49 is limited relative to the confainer 3 so
that the gasket 53 will only have engagement
with the tube section 48 when the container is
raised within the housing in position for its
upper edge to seat against the lower edge 5 of
the hood 6. Thus, a lowering of the container
in the housing by a manipulation of the handle
12, whereby to permit a removal of the container
from the housing, will lower the upper end of the
tube section 49 from engagement with the tube
section 48.

The air nozzle 46 receives its air supply from a
passage 59  (Fig. 3) in the block 25, which pas-
sage communicates through a valve chamber 56
with an air pressure supply line 54 that has con-
nection with a suitable source of air pressure
supply. A valve 58 normally seats in the cham-
ber 56 to close its communication with the pas-
sage 55 and is opened by means hereinafter
described.

When it is desired to utilize the air jet from the
air nozzle 46 to dry the plug after a cleaning and
washing operation, a vent line 60 from the suc-
tion passage 47 is opened, thus relieving the lift-
ing action on the cleaning liquid so that only air
will discharge through the nozzle 45. The outer
end of the vent passage is normally open and is
closed by the depression of & valve 6! that is
carried by a spring finger 62 mounted on the top
of the block 25 near one side thereof as shown
in Figs. 3, 8 and 9.

A water stream for washing the plug after a
cleaning operation is discharged against the plug
end from a nozzle 63 in the block 32. This nozzle
is connected by a passage 64 to a water supply
line 65 (Fig. 7) and has a control valve 86 (Fig.
10) disposed therein. This valve is normally re-
tained in closed position and has its stem pro-
jecting below the block 25 in position to be
pressed by a finger 61, as hereinafter described.

The manual control for the operative parts will
now be described. Thig control includes, in the
present instance, a U-form of rocker yoke 68,
which straddles the block 25 and is pivotally sup-
ported at its closed end by a shaft §9 mounted in
a bracket 70 on the adjacent end of the block.
The handle 71 projects upwardly from one side
of the yoke 68 near its closed end to a manually
operable position through and without the top of
the casing {. In the operation of the apparatus,
it ig desirable (1) to clean a spark plug by di-
recting a chemical cleaning solution there-
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against; (2). to: wash the cleaning solution: from
the spark plug by directing a stream of water
thereagainst; (3) to dry the spark plug after
washing, and: (4) to- then place the handle in
heutral or' “off” position. These various posi-
tions- of’ the handle are indicated in Figs. 1,.3;, 4
and'5. These operations will be taken up in: theit
order.

For cleaning, the handle Ti is thrown to the
extreme right position (Fig. 3) which  causes: a
downward: swinging of the free end of the yoke
68 to the position shown in Figs. 3 and' 5. In this
position a finger T2 on one topr edge of the yoke
engages the upper end of the stem of the air
valve 58 and moves the valve to open position. to
admit air from the supply line 54 to the: passage
55 leading to- the air nozzle 46 in the:block 25.
Air‘thus discharges from said nozzle through. the
nozzle 45 to create g suction through: the: latter
and to discharge, upwardly against the spark
plug, the cleaning solution that is drawn upward
from the container 3 through the passage-41 and
tubes 48 and' 49. 'The solution, after striking the
spark plug, drains down through the chamber
30, passages 31, drainage passage 33, funnel part
3% and valve tube 387 into the container 3. Dur-
ing this action a finger 13 projecting upwardly:
and inwardly from one leg of the yoke 68 engages
the spring finger 62 and draws it down to. cause
the valve- 61 to move to vent closing position.
The vent 60 that is closed by said valve has com-~
munication with the discharge passage 47 for
the: eleaning solution.

The cleaning of the spark plug having been
completed, the handle 71 is thrown over to “wash-
ing?” position, which is at the extreme left of its
throat, thus rocking the yoke 68 to the limit of
its: upward swinging movement to. the position
noted.in Fig. 4. This permits a closing of the air
valve: 58: s0. as. to. discontinue the air discharge
through.the nozzle 45 and.also permits an opening
afithe vent valve 6! to release the suction. pressure
in: the. discharge passage 47T and communicating
passages; thus permitting the cleaning fluid there~
iy to return to: the container 3. At the same
time:the finger 6% at the lower edge of the looped:
end: portion.of the yoke 68 swings:into valve open-
ing engagement with the exposed stem portion
of the: water valve 6§ so as to permit water to
pasy: from the supply line 5. through the water
nassage 84:in:the block 25 and up through:the dis-
charge -nozzle 83 infto the chamber 3% and against
the: end of the spark plug to wash. the latter.
At the same time the-upper edges of the yoke legs
engage respective lugs 16 projecting laterally from
the upper-ends of the arms of a vertieal- U-shaped
cradle: 17 and raise such cradle. These cradle
arms; are: guided. for vertical movements between:
guide-pins. 18 on the-block 25. The loop or cross-
piece: 18: of this cradle-is provided with a central
opening through which.the suction tube 48 for the.
cleaning; solulion extends and. it has upward
thrust: engagement with the radial flange 39
through a plurality of coiled springs 89. It is
thus: apparent that the raising of the cradle 11

by the upward swinging movements of the yoke:

88:causes thevalve tube 37, to which the flange 39
is:attached, to:be raised to close the drainage com-
munication: through said valve tube and to: open
the drainage:passage through the tube 34 into the
drainage. chamber &#{. This causes the washing
water: to be directedinto said chamber and: thence:
out:. through' the pipe 42 to: a suitable drainage
point rather than to permit it to enter the: con-
tainer 3:and: dilute the cleaning: solution.
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The- washing of the: plug Raving Been ‘¢oms
pleted; the control’ handle Ti is- thrown' to the
“gip-blast’” pesition, which is intermediate its
“cleaning’” and “off” positions, thereby moving
the- yoke: 68: downwardly a sufficient distance to
slightly-but not fully-open: the: air valve-58. This
permitis air to discharge through the air nozzle 46
upwardly against the plug for drying purpeses.
During this operation the’ vent valve 61 is' open
so as to relieve any: suction action in: the nozzle: 45
effected’ by the: discharge of the air - jet there-
through, thereby preventing the drawing of the
cleaning solution up: from the container and 1ts
discharge against the plug.

When tlie drying operation has been com-
pleted, the control handle 11 is moved to: it “off”
position, which- places the- yoke 68 in the neutral
position shown: in- Fig, ¥, in which position” the
air valve 58" and water valve 86 are both closed,
the vent valve 61 is open and the drainage valve
tube 3T is in its lowermost position.

The- container § is provided with means for
agitating the liquid' inr the bottom thereof su as
to-maintain the hLeavier particles of the cleaning
solution in suspension, and this agltatmg means
is conneeted to and operated by swinging move:
ments-of the yoke 68 so that agitation of the solu-
tion: will be effected during  an operation of the
apparatus. . For this purpose g perforated pla:te
8% is Toosely mounted in' the bottom of the cons
taier- 3, and pivotally rising from the edge por=
tiomr of. said’ plate disposed beneath the free end
of the yoke 68 is g tube 84 in which the lower
end’ of a tube 8% is received for telescopic sliding
movements, The tube 8% has g cross-pin. 8§86
operating in longitudinally extending side slots; 83
in the upper end portion of the tube 84 whereby
the relative longitudinal movements of the. tubes
are limited. 'The tubes are acted on by a coiled
expansion spring 88 to normally retain them in
lengthened relation, as best shown in Fig. 3. A
spring finger 83 bears.against. the tube 88 to nor-
mally retain it in an upright position and the
upper end of such tube is guided for l1m1ted
swinging movements forward and rearward of the
container by a. slotted bracket 90. An agitator
pick-up hook 91 is pivotally connected to the
upper end of the tube 85 for pivotal movemerits
in @ vertical plane and with its bill portion ex-
tending over the tube end and toward the casing
opening 2, as shown in Fig. 3. A spring 92 Unges.
a swinging of the Hook to the right; in the present;
instance, intc. stop. coaction with the tube end,
This haok. is intended to. engage over a, lorizon-
tally disposed pick-up rod 9% pendently attached’
to the free swihging end portion of the yoke. 68,
as hest shown in Fig, 8, It is thus.apparent that
the.yoke 68 is connected to the agitating plate 83
through the pick-up members 94, 93, and the
vieldingly connected tubes 84, 85, whereby the
plate is raised and lowered with the control ; moves
ments of the yoke 88 and agitation.effected.af the
cleaning solution in_the container 3.

The tubes. 84,. 88 are positioned in the. contaim
er 3.at the handle side thereof, but.slightly to the
left. of the handle so that when. the. container is.
inserted. in.the casing: i through its side opening
2 with the handlé centrally of the opening, the
hook. 84- will stand. at the left.of the vertical:path
of movement:of the prajecting end: portion:of. the
pick-up-rod 93.. A turning of the container to
the: right ins elevated. guided engagement, with
the flange: 5 will turn: the: hook 91 horizontally
into the: path of swinging movement of the: pick-
upsrod: 93;.s0: that. & lowening of said: rod: from:&.
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raised pesition will cause it to etigdge the
reg1ster1ng inclined side of the hoek 8{ and force
the hook. rearwardly .as the rod snaps into hook
enga.gement thereunder. To release the hook €1
from engagement with the rod 93, it is only neces-
sary to turn the container 3 to the left so as to
bring the handle 4 thereof into centered relation
to the casing opening 2. This action will slide
the hook 91 from engagement with the engaged
end portion of the rod 93 lengthwise thereof.

In the operatxon of the apparatus, the contain-
er 3 with the cleaning liquid therein is inserted
into the casing { through the opening 2 thereof
and placed with its bottom resting on the elevator
plate 8.. The handles 12 of the elevator lever 9
are then lowered to effect a raising of the ele-
vator plate and container to place the upper
edge of the latter into seating engagement with
the centering flange 5 and to raise the upper
gasket end of the tube 49 into seating engage-
ment with the lower end of the tube 48. The
lever .arms 12 when lowered are engaged in
notches 13 at the lower ends of the side edge walls
of .the opening 2, so as to hold the plate 8 and
container in their elevated positions. The con-
tainer is then turned to the right to place its
handle in substantially the dotted line position
indicated in Figs. 2 and 7, and in which position
the inclined edge of the agitator pick-up. hook
91 is in the lower portion of the arc of swinging
movements of the pick-up rod 93, which is then
in the partially raised position Wh1ch it assumes
when the yoke 68 and its control handle Ti are in
“off” position. A lowering of the yoke 68 to “air-
blast” position will cause the pick-up rod 93 to
move into pick-up engagement with the hook 91.
When the container has been placed in operative
position within the casing i, an electrical supply
line socket is placed in engagement with the con-
tact studs 21 of theé heater circuit.

A plug A to be. cleaned. having been placed
m the adapter 29, the control lever Ti is first
thrown completely to the right to “cleaning” po-
sition, as shown in Fig. 3, so as to swing the yoke
68 to the limit of its lowering movement, thereby
moving the trip finger 72 down into engagement
with the stem of the air valve 58 to open such
valve and permit air under pressure to pass to
and be discharged from the air jet 46 upwardly
through the nozzle 45. This air discharge causes
the cleaning liquid to be raised from the contain-
er through the tubes 48, 49 and passage 47, and
thence' to be discharged through the nozzle 45
in spray-form against the end of the spark plug.
During this operation the valve tube 37 is in its
lowered position so that the cleaning fluid is
drained back into the container through the
tubes 34 and 31. When the cleaning operation
has been completed, the yoke 68 and its control
handle Tt are thrown to the “washing” position
shown in Fig. 4, which permits a closing of the
air valve 58 and effects an opening of the water
supply valve 66, due to the pressure of the finger
671 against its stem. This permits water to be
discharged up against the plug through the noz-
zle 63 to wash the cléaning fluid from the plug.
The movement of the yoke 68 to this “washing”
position raises the cradle 11, 19, so as to raise the
valve tube 37 to seat against the flange 43, there~
by eclosing the drainage passage through' the
valve tube and opening the water drainage pas-
sage through the lower end portion of the tube
34 to the drainage chamber 4{ within the bellows
40.  From this point the water is. discharged
without the apparatus through a drainage. tube
42 instead- of being. permitted. to: pass into the
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cleaning fluid as:would be the-case if the drair-
age discharge was through. the valve .. tubg 3T.

The drainage to the upper- -end of the tube; 81,

both in the case .of the cleaning fluid and of the
cleaning water is from the chamber 30 ‘through
the passages 3I in the block 25. ‘Washing of the
plug having been accomplished, the control lever
71 is moved to the “air<blast” position showm: in.
mig. 5. This effects a partial, but not complete,
opening of the air valve 58 to cause a discharge
of air from the nozzle 46 through the nozzle 45
and up against the plug for drying purposes. In
this position of the yoke 68 the vent valye 6i is
still open so that no cleaner lifting suction action
through the tubes 48 and 49 can take place: This
completes the operations on the plug so that the
control handle 71 may then be moved to “off”
position and another spark plug to be cleaned
substituted for the cleaned plug. -

I wish it understood that my 1nvent10n 1s not
limited to any specific construction, arrangement
or form of the parts, as it is capable of numerous'
modlﬁcatmns and changes without departmg
from the spirit of the claims.

Having thus described my 1nvent10n .what Iv
claim as new, and desire to secure by Umted-
States Letters Patent, is:

1, In an apparatus of the class descrlbed av
frame, a container for a cleaning liquid ‘mounted
in said frame for limited turning movements
relative thereto and for removal therefrom, and:
liquid agitating means in:said container, a rock-
able control means, and a -connection . between
said control means and agitator means for caus-
ing an agitation of the liquid during predeter--
mined control movements of the control means,
said connection being engageable with and re-
leasable from said control means by predeter-.
mined turning movements of the container. - -

2. Tn an apparatus of the class described, a
container for a cleaning liquid, means operable
by air pressure to discharge a cleaning liquid
from the container in spray-form against a spark
plug to be cleaned, a liquid agitator means in said
container, and a rockable control for said first
means having conhection with said agitator
means and operable when rocked fo actuate said
agitator means.

3. In an apparatus of the class described, a
container for a cleaning liquid, a liquid agitating
means in said container, a rockable control
means, and a releasable connection between said
control means and agitator means for causing
an agitation of the liquid during predetermined’
control movements of the control means. :

4. In an apparatus of the class described, a
container for a eleaning liquid, a liquid agitating
plate in said container,; a rockable control means
therefor and a releasable connection between said
control means and plate operable to communi-’
cate rocking movements from one to the other.

5. In an appratus of the class described, a con-
tainer for a cleaning liquid, means operable by
air pressure to discharge a cleaning liquid from -
the container in spray-form against a spark plug
to be cleaned, said means having an air pressure
control valve, an agitating member movably
mounted in the bottom portion of the container,’
and a movable control means operable to open
and close said air valve and having connection
with said agitating member to impart agitating
movements thereto during at least a portion. of:.
the valve controlling movement of said control .
means,

6. In an ‘apparatus of ‘the class described,.
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means operable by air pressure -to raise a liquid
by ‘suction action from -a :container and :to .dis-
charge it in spray-form against a spark plug to
be cleaned and including a vent passage, a nor-
mally open valve for ‘'said passage, an gir pres-
sure -control valve, and 'control means operable
to-dpen the air valve and to-close the vent valve
during a portion only of the opening movement of
the air valve.

7. In an -apparatus .of the -class described, a
container for a cleaning liquid, means operable
by air pressure to ‘raise ‘a ‘cleaning liquid from
the ‘container by rsuction :action and discharge :it
inspray-form against a spark plug to be cleaned,
said means ‘including :a discharge ‘nogzle having
suction eommunication with the container, a vent
passage for -said ‘communication, an air mozzle
in communication ‘with :a ‘source of dir pressure
supply for-discharging air in relation to saidfirst
nozzle to create a suction action through said suc-
tion communication, 'a normally closed ‘cortrol
valve for said air source communication, a nor-
mally ‘open valve for said vent passage, and a
control means operable to move said air valve ‘to
different open positions and to :move the vent
valve to closed position when the air valve is in
one of its open positions.

8. In an apparatus of the class described, a
container for g ‘cleaning liquid, :means operable
by air pressure to -discharge g ‘¢leaning liquid
from the container in spray-form against a spark
plug to be cleaned, said means including :air -and
spray mozzles, the latter being jin suction com-
munication with the interior.of the container:and

the former being in communication ‘with ‘an air 3¢

pressure supply source to direct air therethrough
toereate a suction action in:said ‘first communi-
cation to raise a liquid from thecontainer to the
spray nozzle and to discharge it in spray-form
therefrom, said suction communication having
a normally open relief vent, a normally closed
valve for said air pressure communication having
different open stages, and rockable means oper-
able to move said air valve to both open stages
and to close said vent when the air valve isin one
open stage position.

9. In an apparatus of the class described, a
container for cleaning liguid, means operakle by
air pressure to raise a liquid from said container
and discharge it in ‘spray-form against a spark
plug to be'cleaned, means for distharging.a wash-
ing liguid against the spark plug;said:frst.and sec-
ond ‘means having communication respectively
with a source of air pressure supply and a source
of water pressure supply, separate valves nor-

mally closing said sgurces of ‘air ‘and water pres--

sure 'supply, ‘and control :‘mesns .operable ‘to sep-
arately and selectively open either of said valves.

10. An arrangement ‘as ‘called Tor in ‘claim ‘9
wherein ‘the control means includes ‘a rockalble
member which has connection with and operates
to-open said air and water valves:at:different pre-
determined stages of its movement.

11. In an apparatus of the class described, a
container for :a cleaning liquié, means operable
by air pressure action ‘to raise a liguid from ‘the
container and 'discharge:it in spray-form agginst
a spark ‘plug to e cleaned and to discharge air
alone against the spark plug when the suction
communication of the spray means with the con-
tainer is vented, “said ‘means including a vent
passage for said purpose, means for ‘discharging
a washing liquid'unhder pressure'agginst the spark
plug, a normally closed air pressure control valve
for said first means, ‘a normally ‘closed valve for
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said washing means, 2 normally open valve for
said vent.passage, and control means movable to
different predetermined positions to open said
air valve-and to one of said positions-to close said

- vent valve, -and also movable to a different 'posi-

tion to-open said washing liquid valve whereby
selective ‘cleaning, air-blasting and washing -op-
erations may ‘be performed on the plug.

12. An arrangement as called for in claim 11~
wherein -the -eontrol -means includes a rockable
member to effect said various:operations at vari-
ous predetermined stages in 'its rockmg move-
ment. :

13. Inan- apparatus of the class descrlbed a
container for a cleaning liguid, means -operable--
to discharge a cleaning liquid in spray-form.
against -a spark plug -to be cleaned and includ-:
ing‘an air ‘blast for-effecting the spraying action
and for -raising g liquid by suction action from
the container-to a spraying point,:a normally-open-.
vent for said:suction ‘communication, a normally
open valve for said vent, a nmormaily closed -‘valve
for said -air blast means, snd a -control 1means
manually operable 40 move ‘the air valve to.dif-
ferent-open positions ‘dnd to close said vent valve
during a predetermined open ‘stage of the air -
valve whereby a cleaning liquid may be -dis-
charged against a spark plug -during one -open
stage of the air valve-and an air blast ‘alone :dis-

‘charged thereagainst:during the- other open stage

of said valve.

14. An arrangement as called for -in claim 13
wherein the control means includes a rockable
member which and during a predetermined por-

tion of its rocking movement effects -ah opening

of the air valve and alse ‘effects .a -closing -of the
vent "valve ‘during only a portion -of its air valve
opening movement.

15. An‘apparatus of the class:described, a-con- .
tainer for a -cleaning liguid, air pressure means
for raising a liquid from 'the container -and -dis-
charging it ‘in spray-form against a spdark -plug
to ‘be -cleaned and also for -discharging an air
blast alone against the plug, a normally ‘closed

45 wcontrol valve for said -air ‘pressure ‘means, and -

a -control means operable to-open said valve and -
during “a :portion -of the opening period :of the
valve to render said liquid lifting and spraying:
means inoperative so that an -air blast slone is

50 discharged against the spark plug.

55

16.-In an apparatus of the class -described, a -
container for a cleaning liquid, dir pressure ac- -
tuated means for raising a liquid from the con-~ .
tainer 'and (discharging it in spray-form -against

a spark plug to be cleaned and also for discharg-

ing an air blast alone against the plug when the
spraying Teature is rendered -inoperative, a valve
operable ‘to -admit -an -operating ‘air pressure ‘to
said means hoth for spraying dnd blast purposss,

‘80 :and control means operable to open said valve

85

70
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o

both for spark plug cleaning and air-drying op-
erations and to render said -cleaner -spraying -
means inoperative when 4 drylng @peration s -
desired. ;

17. An arrangement as called for-in -claim 16 -
wherein the -control means includes :a ‘rockable
member which effects an opening ‘of the air valve
during a predetermined operation ‘of its rocking
movement and renders said -clegning festure -of
said first means inoperative during a predeter-
mined portion only of :said predetermmed move-
ment.

18. An arrangement as called for in -claim 186,
together with an agitating means ‘in the con-

y tainer, and a ‘connection between said agitating -
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means and the control means to impart agitating’
movements to one from control movements of:

the other.

19. Tn an apparatus of the class described, a
container for a cleaning liquid, means including
an air pressure discharge feature for raising
a liquid by suction action from the container and
discharging it in spray-form against a spark plug
when the liquid discharging means is rendered
inoperative, means for directing a washing liguid

under pressure against the spark plug, a valve-

operable to control the air pressure supply to said
first means, a second valve for controlling the
water supply of the second means, and a movable
control means operable to selectively open said
air and water valves at predetermined stages in
its movement and to render the cleaning liquid
lifting and spraying action of said first means in-
operative during a predetermined portion of the
open stage of said air valve whereby the plug may
be cleaned, washed and dried at different re-
spective operating positions of the control means:.

20. An arrangement as called for in claim 19
wherein the control means includes g rockable
member which effects the different stated actions
at different predetermined positions in its rock-
ing movement.

21. An arrangement as called for in claim 19,
together with a liquid agitating means in the con-
tainer and a connection between said control
means and agitating means whereby agitating
means are communicated to the latter from con-
trol movements of the former. :

22. In an apparatus of the class described, a
container for a cleaning liquid, suction means
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operable by air pressure to raise a liquid from the

container and discharge it in spray-form against.

a spark plug to be cleaned, means for discharg-
ing a washing liquid under pressure against the
spark plug, separate control valves for said first

two means, means forming a chamber in which‘:
the cleaning and washing liquids are discharged,

a single control means operable to selectively
and independently open said valves, and valve

means controlled by said control means for caus-:

ing liquid draining -from said chamber fo dis-

charge into said container when the first means.

is in operation and to discharge to a drainage

sotirce when the second means is in operation.
23. An arrangement as called for in claim 22

wherein the control means includes a rockable

40
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member which during one stage in ifs rocking ‘

movement opens the control valve of the first
means and during another stage in its rocking
movement opens the control valve for said second
means. : ) )

24. In an apparatus of the class described, air

pressure operated means for raising a cleaning’

liquid by suction action from a container and dis-
charging it against the spark plug to be cleaned,
means for discharging a washing liquid under
pressure against such spark plug, means forming
a chamber in which the cleaning and washing
liquids are discharged, said chamber having a
drainage passage opening into the container,
mesns associated with said drainage passage and
forming a separate drainage source, means oper-
able to direct the drainage from the chamber

either into the container or to said separate

source, separate control valves for said first and
second means, and a single control means oper-

66
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able to selectively and independently open said -

control valves and also selectively operable to
control said drainage directing means to cause
drainage to return to the container when 2 clean-

(&
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ing fluid is being discharged and to be discharged:
to the separate drainage source When the washlng
liquid is being discharged.
25. In an apparatus of the class described, a

. container for a cleaning liquid, means forming

a chamber in which a spark plug may be posi-
tioned for cleaning, means operable to cause dis-
charge of the drainage from said chamber either
into said container or to a point of drainage
separate from said container, means for dis-
rharging cleaning liquid from the container
against a spark plug in said chamber, means for
discharging a” washinhg liquid into the chamber
against the spark plug, and a single means manu-
ally operable to- selectively and  independently
control the discharge of cleaning liquid and
washing liquid through said respective discharg-
ing means and to control said drainage discharg-
ing means so that when a spark plug is being
cleaned the drainage will be into the tank and:
when being washed the drainage w111 be to a point
without the container.

26. In an apparatus of the class described, a
container for a cleaning liquid, means forming a
chamber in which a spark plug may be positioned -
for cleaning, said chamber having a drainasge
passage, valve means cooperating with said drain-
age passage and movable to a position to cause
drainage into the container or to a position to
cause drainage to a point without the container, "
and a single control means including a rockable
member operable to selectively and independently
cause operation of the cleaning liquid and wash-
ing liquid discharge means and to control said*
drainage valve means to cause drainage into the’
container when a cleaning operation is being per- -
formed and to cause drainage to a point without -
the container when a washlng operation is being -
performed. :

27. In an apparatus of the class described, a°
container for a cleaning liquid, means forming -
a chamber for receiving a spark plug to be -
cleaned, means operable: by suction action to-
discharge a -cleaning liquid from the container .
in spray-form against a spark plug in said cham-
ber, means operable to discharge a washing liquid
against a spark plug in said chamber, said cham-
ber having a drainage passage with a drainage
discharge tube leading therefrom, a drainage
chamber in connection with said tube and hav-
ing provision for discharging the drainage out-
side of said container, a valve tube in said drain-
age tube operable to direct drainage from the
passage either through the valve tube into the
container or through the drainage tube and into
said- drainage chamber, control means operable -
to selectively and independently control the dis- -
charge from said cleaning liquid and washing -
liquid discharge means and to control the move-

‘ment of said valve tube to cause drainage into

the container when a spark plug is being cleaned
and to cause drainage into said drainage cham-
ber when a spark plug is being washed.

28. An arrangement as called for in claim 2'7
together with means for venting said cleaning
liquid discharge means so that air only is dis- -
charged therefrom against a spark plug, and
valve means controlled by said control means for
closing said vent means during a portion of the
operation of said liquid spraying means whereas-
when the control means is in a predetermined -
position of its movement an air blast only is -
discharged from the cleaning liquid discharge .
means. ) -

29, In an apparatus of the class described. a..:
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receptacle, a container for a cleaning liquid re-
movably mounted in the receptacle, elevating
means for the container when disposed in the
receptacle, means for discharging a cleaning
liquid in spray-form from the container, said
means including a sectional delivery tube ex-
tending down into the container with one sec-
tion attached to and movable with the container
and adapted to have sealing connection with the
other section when the container is elevated in
the receptacle,

30. Tn an apparatus of the class described, a
receptacle, a container for a cleaning liquid
movably mounted in said receptacle and remov-
able lateraily therefrom, means operable to ele-
vate the container to usable position in the re-
ceptable, spraying means operable to raise a
liquid from the container when in elevated po-
sition, said spraying means including a suction

10
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tube extending down into the container and hav- gg

14
ing separable parts one of said parts being asso-
ciated with and carried by the container and
movable into sealing joint connection with an-
other tube part when the container is in elevated
position, and means operable to control the op-
eration of said spraying means.
ROBERT K. CHRISTIE.
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