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7-Claims.

len. flaws in -the rails of a
railroad track it is.the bresent, :practice ‘to' run
a car along the track with detecting equipment
which incliides ‘3. paint gun that automatically

‘In detecting ‘hidden

shoots & spot of paint on the rail adjacent 'a

flaw. - For various. reasons it is
the spot of paint applied. by -the

desirable that
gun -be reason-

ably small; say ‘in the neighborhood of ‘one and’

one-half inches in diameter or smaller. Here-
tofore it has.been necessary to rely either .upon
a complicated metering. device - or upon - a - very

short. actuating impulse for the.gun.: However,.

it has,sometimes been difficult to make the acty-
ating impulses. sufficiently short, and therefore
the paint spots have sometimes been undesirably
large, :

Small .spots are very: desirable. for. the pur-

5

Additional advantages and objects of the in-
vention will be apparent from the following' de-
scription and from the drawing, in which:

The figure is in part a circuit diagram ‘and in
part- 3 lohgitudinal .sectional view of a paint

" gun.constructed in’ accordance with this inven-
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pose of showing flaws which are close to another” :

flaw or a rail joint, since large spots.would be

merged together-and appear as one. The" need
for - some further means for limiting . the size
of the paint spots has been increased’ by the
brovision of .two detector circuits; both. oper=
ating the: same.paint gun, with ‘the resultthat
the gun.would shoot two spots for-each ‘fisstire
instead:-of one. : This increases'the chance that
the spots for two different fissures will be merged
with resulting confusion. ' -
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-adjacent a-hidden flaw | 4,

25

“and" {9 respectively,
-20-and: 21, respectively, which are moved length-

It has been the‘practice.héretdf‘ore to operate’:

the valve of the paint gun magnetically, the gun
being surrourded. by ‘a solenoid - coil: and " the
valve and its shank being magnetic ‘and being
positioned to be drawn open by ‘the
According 'to the. present invention, the 'solé-
noid- impulse does not-merely. draw-the valve

open -and: then : permit it 'to -be .closed by a:

spring, remaining open during ‘the ‘entire move-

solenoid. -
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ment back and forth; instead, it provides a sup- .

plemental valve which_is closed: by the -opening -

movement..of ‘the main valve :50.that-a. continux-
ous flow. from: the, time the main. valve opens
until it is agdin closed, is. prevented.- -The. two
valves are motinted on opposite ends .of a single
reciprocating -shank and one -of -them is adjust-
able:theréon so that .the length of: stroke ‘be-
tween ‘the opening :of one valve and the: closing
of the other may be regulated: This facilitates
adjustment of. the -approximate maximum’ size
of ‘the  paint” spot.
“approximate maximum’ size of paint spot be-
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- are ‘connected. respectively to pen relays

s

.paint gun relays 28

tion; the approximate position of the paint gun
adjacent ' the frail being' shown on a smaller
scale in another part of the figure. B i

A preferred-form ‘of the invention has been
chosen for illustration and de\scriptio}ri,‘in coni-
pliance - with - section 4888 of " the ' Revised
Statutes, but persons skilled in the art will reagi-
ly perceive -other 'means for accomplishing the
same results; and the claims are therefore to e
construed. as broadly as possible, consistent with -
the prior-art, . B

In the figure the invention has been’ illus-
trated : diagrammartically except for the con-
struction of the paint gun {1, which is shown in
detail. As seen at the left-hand portion .of the .
figure, the paint gun is intended for. the pur-
bose. of ‘shooting spots of paint 12 .on.a rail 13
which is detected by
either of the detecting units 16 or 17, Each of
the detecting units comprises @ pair. of eoils {8
mounted on. suitable  cores

wise along the rail immediately adjacent to the
top ‘thereof.” According ‘to one system of 'de-
tection, a current is passed through the rail and
the deflection of the current by the flaws causes
an impulse to be generated in the coils 18 and
19 as they pass over the flaw. " According to an-
other. system,” the rail is first magnetized and
then the magnetizing force is removed with the
result' that, in effect,” the flaws are polarized
and: as“a result-an impilse is generated in the
coils 18 and 19 as they pass. over the flaw. . The
coils 18 and 9 are connected to amplifying units .
22-and 23 respectively. . These amplifying units
26 and
21 and to paint.gun relays 28 and 29, The pen
relays-26-and 27 sctuate separate pens but the
and -29 ‘operate- a single .

- paintgin- and in - fact may. operate -a single

Reference is. made to the -

80 such ‘as‘a 110-volt

cause’ of ‘the fact that varying -conditions. such -

as temperature, viscosity of the. paint, and-air
bressure:applied: to it will resulf in, substantia)
variations, in.‘the.size of the: paint spot even

when other factors are constant.

‘armature ‘31,

The armature 3 closes a circuit
connecting the paint gun If, or, more speci-
fically, its solenoid ‘¢oii 32, to s, source of . power
It generator. "The ¢oil 32 op-
erates. a plunger 33 formed of ‘magnetic metal .

~and including the’ valve head 34 which, when

not actuated. by

the - coil 32, “closes” the outlet
against the geat

The magnetic. force gen-

valve port 36, being pressed
thereof by spring: 3T.




2 v ;
erated by the coil 32 retracts the plunger 33,
thus opening the port 3% so that paint supplied
through conduit 38, under pressure from a
source of compressed air, not shown, shoots out
through the port 36 and the nozzle 38 to form
a spot of paint 12 on the rail 13.

The two spots of paint shown on the Figure
25 are caused by a single flaw 14 as the successive
detector units 16 and 17 pass gver it. It is evi-
dent that’if another. ﬁaw were close to the ﬂaw
i4 or if the flaw 14 weére- close to a rail joint, ad-
ditional spots of paint might be applied so close
to one of the zpots 12 shown that the two would

merge and it would be difficult to tell whether:~

there was one spot or two. The larger the spots
12, the more likely they are’to merge,’ Hence
although there is no necessity- for hav;ng them
always an exact size, it is desirable to keep them
reasonably small.

were allowed to flow freely through the port 36
during all the time .that.the armature 3l was

closed, the: resultmg paint.spot would be much -

too large. Heretofore ‘there have been various

proposals for avmdmg ‘this difficulty by various 2:
expedients ‘such as- accuratelv -controlling . the

length of time during. whxch the circuit; to the -
coil 32 could be closed or. accurately metering .

the amount of pamt which would be: expelled.

According to the. present mventmn the. pmblem".-

is solved in an entlrely dlﬁerent and much.: sim=

pler method by prowdmg a. double acting plunger
33 which shuts off the.flow of pamt very quickly .-

after opemng the valve port 36.

To ‘this. end the plunver 33 comprlses in- '1d~‘ BH

dition to the valve head 34 a <hank or ster 41

to which it is ‘secured and-a. second valve head .

42 screwed on the shank &1 and preferably locked
in a given position thereon by a.lock nut 43. As

the coil 32 retracts.the plunger, 33, raising the-.
valve head 34 from its valve seat:it thrusts the: .

valve head 42 against an mlet valve seat 44, thus
closing the inlet valve. No. more pamt will flow

no matter how long the circuit. for the coil 32 -

remains closed and hence there. is-no ‘danger.

of having the pamt spots . 2 excesswely large.
It might be supposed that.when the' coil .32

is de-energized, another shot of paint would be
expelled from the paint gun as the plunger 33
moved from the inlet-closing position to its nor-
mal position in which it closes the outlet port

or valve 36. A gun made in. accordance. with .

this invention has been in practical use, how-
ever, and apparently there is_ only one shot of
paint for each energxzatxon of the, coil- 32. The

probable explanation of this is. that enough of
the paint flows out when ‘the plunger is. raised.. .
so ag to leave a little air space within the valve .

chamber 46 or ‘the passage through the nozzle
39 with the result that when. the plunger 33
shifts back very quickly as a result of the .com-
bined effect of the pressure of spring 3T and the
fluid pressure behind - it, the. paint barely has

time to fill the space and it doss not have time -
to shoot past the plunger 33 and dxsn‘xarge"

through the nozzle 39.

The length of time durmg which the mlet and ..
outlet ports 44 and 36 ‘are both open:can be
regulated by adjusting the valve:head 42 on the- .
locking it-in its-adjusted position by.

stem 41,

“lock nut 43. The separation of the two valve .
heads defermines the length of strcke:.of the
plunger and hence the length. of. time. during
which both valves are open. Since hoth valves
are open for only a short time, the paint spot-is

-t

If the armature 31 were held~
closed for a substantial length of time and paint :
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dependably small. Although it is not of a uni-
form size, since its size depends on the air pres-
sure and viscosity of the paint, it has neverthe-
less been found to make completely unnecessary
the metering devices which have sometimes been
used and which are considerably more expen-
sive.

The gun of this invention has been found to
be very satisfactory. It is economical to mani-
facture ‘and satisfactorily. restricts the size of
the paint spots to a reasonable size while at the

- same time making completely unnecassary any

special electrical or mechanical features tending

““to accurately time the closure of the circuit or
_accurately measure and segregate the amount of
* paint to be discharged.

I claim:
1. A paint gin for applying a spot of paint of

-approximately limited size to a rail adjacent a

flaw therein, comprising a main body forming a
valveé chamber having alined inlet and outlet
valve. seats, means for supplying paint to the
chamber through the inlet seat, a magnetically
operated plunger within the valve chamber hav-
ing a valve.on: each end thereof, a spring nor-
mally pressing one valve into closing and seal-
ing- engagement  with: the outlet valve seat, the
other- valve ' being . positioned adjacent to but
spaced from.the inlet valve seat, and a coil sur-
rounding the -valve chamber for shifting the

splunger to move one valve away from the outlet

valve-seat and with the same stroke close the in-
let valve seat with the other valve, one of said
valves being adjustably positioned with respect.
to the other to control the length of stroke be-
tween the opening of one valve and the closmg
of the other.

2. A paint gun for applying a spot of paint of
approximately -limited size to & rail adjacent a
flaw: therein, comprising a main body forming a
valve chamber having alined inlet and: qutlet
valve -seats, means for supplying paint to the
chamber. through the inlet: seat, a magnetic
plunger. within the valve chamber having a valve
on each end thereof, a spring normally pressing
one valve into closing .and sealing engagement
with-the outlet  valve seat, the other valve being
positioned adjacent to but spaced from the inlet
valve seat, and a coil surrounding the valve
chamber for shifting the plunger to move.ofie
valve away from the outlet, valve seat and with
the same stroke close the inlet valve seat with
the other valve.. - .

3. A paint gun for applying a spot of paint of
approximately limited size to a’'rail adjacent a
flaw therein, comprising a main body forming a
valve chamber having alined ‘inlet and outlet
valve seats, a magnetic plunger within the valve
chamber having a valve on each end thereof, a

,- spring normally pressing orie valve into closing
-and sealing engagement with the outlet valve

seat, the other valve beinhg positioned adjacent
to but spaced from the'inlet valve seat, and a

. coil surrounding the valve chamber for shifting
‘the plunger to move one valve away from the

outlet valve seat-and with the same stroke close

‘the inlet valve seat with the other valve, the

closing of the inlet valve seat operating to cut
off from the valve chamber all supply of pres-

sure abeve atmospheric pressure.

4. A-paint gun for applying a spot of paint of
approximately limited size'to a rail adjacent a
flaw therein, comprising a main body forming a
valve chamber having alined inlet and outlet

0 valve seats, a magnetic plunger within the valve
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chamber having a valve on eich end thereof, a
spring normally pressing one valve into closing
and- sealing:- engagement with the outlet valve
seat, the other valve being positioned adjacent to
but spaced from the inlet valve seat, and'a coil
swrounding. the valve chamber for shifting the
plunger to move one valve away from the outlet
valve seat and with the same stroke: close the
inlet valve seat with the'other valve, the closing
of the inlet valve seat operating to. cut off from
the. valve chamber all supply of pressure above
atmospheric :pressure, ‘one of - said valves being
adjustably positioned with respect to the other
to control the length of stroke between.the open-
ing of one valve and the closing of the other and
the amount of paint that will be discharged un-
der given conditions of viscosity, pressure, and
magnetic force.

5. A paint gun for applying a spot of paint of
approximately limited size to a rail adjacent a

flaw therein, comprising a main body forming a.

valve ‘chamber -having alined inlet and outlet
valve seats, a magnetic. plunger. within the valve
chamber having a valve on each end thereof, a
spring- normally pressing one valve into closing
and sealing engagement with the outlet valve
geat, the other valve being positioned adjacent to
but spaced from the inlet valve seat, and a coil
. surrounding the-valve chamber for shifting the

plunger to move one valve away from the outlet :

valve seat and with the same stroke close the ins
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let valve seat with the other valve, the magnetic -

plunger comprising s rod and the valve af one
end thereof being threaded on said rod to be'ad-

Justable with. respect thereto, and .a lock nut -

threaded on said rod ahead.of said valve'to screw
against said valve for locking it in a given ad-
justed position, Lo o

6. A paint gun for applying a spot of paint of
approximately. limited size to a rail adjacent a
-“flaw.therein, comprising a’' main body forming a
valve.  chamber having -alined inlet and outlet
valve seats, means: for supplying paint to the

4

3

chamber through the-inlet seat, a magnetically
operable plunger within the valve chamber hav-
ing a pair of. valves facing outwardly from an
intermediate point thereof, a  spring normally
pressing ‘one valve into-closing 'and sealing -en-
gagement with the outlet valve seaf, the other
valve "being positioned adjacent to but spaced
from- the inlet valve seat, and a magnetic coil
for: shifting the plunger to move one valve away
from. the outlet valve seat and with the same
stroke close the inlet valve seat with .the other
valve, one-of said valves being adjustably posi-
tioned with respect.to the other to control the
length of stroke between the opening of one valve
and the closing of the other.

7. A paint gun: for applying a spot of paint of
approximately limited size to a. rail adjacenit g
flaw therein, comprising a main body forming 2
valve. chamber having only two: openings there-
from, said openings being formed in generally
opposed inlet -and outlet valve seats, a-ragnetic
plunger within the valve chiamber having gen- .
erally opposed valves adapted to close said open-
ingsralternatively, a spring hormally pressing one
valve into closing and sealing engagement with
the outlet valve seat, the other valve being posi-
tioned adjacent to but spaced from the inlet
valve seat, and magneti¢c means for shifting the
plunger to move one valve away from the outlet
valve seat and with the same stroke ¢lose the in-
let valve seat with the other valve, the closing of
the inlet valve seat operating to cut off from
the valve chamber all supply of pressure above
atmospheric pressure, and means for adjusting
the relationship between the spacing of the valves
and the spacing of the valve seats to control the
length of stroke between the opening of one
valye ‘and the closing of the .other and the
amount ‘of paint that will be discharged under
given conditions of viscosity, bressure, and mag-
netic force.

: FREDERICK K. STEEL.




