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United States Steel Corporation, a corporation 
of New Jersey 

Application December 22, 1950, Seria No. 202,180 
(C. 0-123) 10 Claims. 

This invention relates to improved machines 
for stenciling articles in a production line, Such 
as pipe or the like during its manufacture. 
An object of the invention is to provide in 

proved stenciling machines which are readily in 
terlocked with other equipment in a production 
line, such as a cut-off machine in a pipe mill, for 
automatically marking each article as it is de 
livered thereto. 
A further object of the invention is to provide 

improved machines for stenciling articles in a 
production line, which machines include a sten 
cil adapted to overlie each article as it arrives in 
the machine, a traveling spray gun, and means 
for automatically propelling the Spray gun along 
the stencil after the arrival of each article and 
thus applying marking fluid thereto. 
A further object of the invention is to provide 

improved stenciling machines which are fluid 
pressure operated and electrically controlled for 
automatically moving their stencil into a posi 
tion overlying with each article as it arrives and 
then automatically moving their spray gun along 
the stencil and thus applying marking fluid 
thereto. 

In accomplishing these and other objects of 
the invention, I have provided improved details 
of structure, preferred forms of which are shown 
in the accompanying drawings, in which: 

Figures 1 and 1a, taken together are a Sche 
matic view of a stenciling machine which em 
bodies features of the present invention, and 
showing the fluid pressure operating circuit and 
electric control circuit; 

Figures 2 and 3 are respectively a top plan view 
and a side elevational view of the stenciling ma 
chine; 

Figure 4 is an end elevational view from the di 
rection indicated by the arrow 4 of Figure 3; 

Figure 5 is a vertical sectional view taken sub 
stantially on line W-V of Figure 3; and 

Figure 6 is a vertical sectional view of a nodi 
fied construction of stencil holder, 
The drawings show the stenciling machine of 

the present invention in conjunction with a cut 
off inachine in a pipe mill. The articles which 
it marks are the cut lengths of pipe from this 
cut-off innachine. However, it is apparent that 
similarly constructed stenciling machines could 
be used in conjunction with other production 
line equipment, and for marking other articles. 
Therefore the specific environmental structure 
and the Specific articles are to be considered as 
exemplary only and in no sense limiting. 
As shown schematically in Figure 1, the cut 

off machine includes outlet conveyor rolls 0, ro 

O 

3) 

2 
tatable cutter wheels 2, inlet and outlet chucks 
13 and 6 respectively and a vertically movable 
pipe Stop 5. The outlet chucks have an oper 
atting cylinder 8 and piston and the inlet 
chucks and pipe stop have appropriate operat 
ing mechanisin not shown. A pipe P traveling 
in the production line enters the machine from 
the left as viewed in Figure 1 and passes over 
conveyor rolls f. While the pipe is traveling, 
both chucks are opened and the stop 5 is 
lowered. When the pipe engages this stop, its 
movement ceases, the chucks are closed to clamp 
it in position, and the cutter wheels cominence 
to sever a measured length therefrom. After 

, Severance is completed, the Stop is raised and the 
cut length moves out of the machine and the op 
erations just described are repeated. The cut 
of achine can be of any standard or desired 
construction and therefore is not shown nor de 

a scribed in detail. As hereinafter fully explained, 
the stenciling machine of the present invention 
narks each measured length of pipe during the 
cessation of its travel in the line while it is rest 
ing on the outlet conveyor rolls and while the 
cutter wheels are severing this length. 

he stenciling machine comprises a fixed 
framework which can be mounted on any suit 
able Supporting structure, such as the frame 
which carries conveyor rolls O. As shown in 
Figures 2, 3, 4 and 5, said fixed framework in 
cludes a longitudina bean 8, the upper face of 
which carries a longitudinal rail 9, which in 
turn Carries a pair of upstanding twin-legged 
brackets 2 and 2 . Said brackets carry down 
wardly depending plates 22 and 23, which are 
bolted thereto so that they can be adjusted 
vertically (Figure 3). Plates 22 and 23 have lugs 
24 extending back toward beam 8 and stops 25 
extending inwardly toward each other. The 
framework also includes a guide rod 26 which ex 
tends the length thereof between the upper for 
ward portions of brackets 20 and 2. However, 
it is apparent that the exact construction of the 
framework could be varied without departing 
from the invention. 
A stencil holder 21 is hinged with respect to 

the brackets on lugs 24 and has vertically adjust 
able legs 28 (Figure 3) which rest on stops 25 
when the holder is lowered. The lowered posi 
tion of the stencil holder is adjustable for the 
purpose of accommodating different diameters of 
pipe. In the construction illustrated this ad 
justment, is accomplished by adjustment of the 
position of plates 22 and 23 on brackets 2 and 2 
and further by adjustment of legs 28. However, 
it is to be understood that this adjusting means 
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is exemplary only and that other forms of ad 
justing means can be used. The stencil holder 
includes an open frame 29 of arcuate cross-Sec 
tion which carries a removable stencil 3. The 
latte; Ordinarily is inade of heavy paper and 
sides into the holder. When the machine is ad 
justed properly, the stencil overlies the article 
with out slight clearance. The Stencil can bear 
any narkings it is desired to place on the article, 
Such as a manufacturer's trade mark. 

Sigure 6 shows a modified stencil holder in 
Which the Stenci frame di is hinged to the 
holder 2 on pins 29b. This arrangement facili 
tates insertion and renoval of the stencil 30a. 
The stencil holder 2 can be hinged freely to 

the tags, in which event it merely yields to permit 
irregularities in the article to paSS underneath. 
However, in the construction illustrated a cylin 
de 3 and a piston 32 are connected between the 
Stei cil holder and bracket 2. When the pipe is 
Oving, the cylinder and piston lift the stenci 

holder Sufficiently SO that the stencil clears the 
pipe and any irregularities therein, and, When the 
pipe stops, they lower the stencil holder until 
legiS 3 rest on Stops 25. The control mechanism 
for effecting this motion is described hereinafter. 
AS best ShoWn in the Schematic view of Fig 

2rº 1, the machine comprises a piston rod 35 
which is fixed at one end to bracket 20 and car 
lies a piston 34 at its other end. A novable fluid 
preSSure cylinder 35 is mounted for reciprocable 
innovenent over Said piston, Bracket 2 has a 
gide bushing S3 through Which Said cylinder 
inovably extends (Figure 2). This cylinder car 
lies a pair of OutWardly projecting plates 3 and 
33 which are apertured for receiving guide rod 
26. These plates have slots 39 within which a 
pneumatically actuated Spray gun 40 is mounted 
for vertical adjustment (Figures 2, 3 and 4). The 
SU has an operating Valve if and a Supply line 
£3 for feeding marking fiuid thereto (Figure 1). 
The guin itself can be of any Standard or desir 
able construction. Which sprays marking fluid 
When an air Stream is applied and hence is not 
shown in detail. The gun is spaced above the 
stencil and is adjusted to the proper spacing for 
the best Spraying effect. After the arrival of 
each pipe length, the cylinder propels the gun 
forward and then returns it, while the gun sprays 
marking fluid on the stencil and the pipe beneath. 

I'}le pneumatic circuit 
Figures 1 and 1d together show Schematically 

both the fuid pressure circuit for operating cylin 
cers 3 and 35 and Spray gun A and also the elec 
tric controli circuit. The machine is illustrate 
as pneumatically operated, although it is appar 
ent that hydraulic operation would be equivalent 
in nany respects. It Would be possible also to 
move the Spray gun electrically on a forward and 
reversing screw driven by an electric motor. Cyl 
inder 6, which operates the outlet chucks 4, has 
ai conduits 43 and 44 which respectively admit 
compressed air for closing and for opening the 
outlet chuckS. The control means for thus a.d. 
sitting air to this cylinder is part of the cut-off 
nachine and not of the present invention and 
therefore is not ShOWn. 

Air conduits 33d and 44d connect conduits 43 
and 46 with cylinder 3, which raises and low 
ers the Stencil holder. ThUS When air is admitted 
to cylinder S via conduit A3 to lower piston 
and clamp the outlet chucks on the pipe, air also 
is admitted to cylinder 3 via conduit 43d, to 
lowei' the stencil. When air is admitted to cylin 
der 6 via conduit 44 to release these chucks, air 
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also is admitted to cylinder 3 via conduit 4a 
to lift the stencil. 
The stenciling machine is connected to a main 

Source of fiuid pressure, in this instance an air 
supply line 45, which has a branch 45c extend 
ing to a double Solenoid operated, four-Way 
valve is, and a branch 45b extending to another 
solenoid operated valve 47. Cylinder 35 is double 
acting and flexible air conduits 18 and 49 connect 
valve 46 with the right and left ends respectively 
of this cylinder. Walve 46 has for Ward and re 
turn operating solenoids 50 and 5. When Sole 
moid 59 is energized, valve 46 admits air from ?line 
i5 to conduit 48 and relieves conduit 49. There 
fore cylinder 35 and spray gun 43 travel to the 
right or “forward.” When solemoid 5 4 is ener 
gized, the valve admits air from line 5 to con 
dit fi 8 and relieves conduit 48. Therefore the 
cylinder and gun move to the left or “return.' 
Normally the valve occupies this latter position. 
Flexible air conduits 52 and 53 connect valve 
with the operating valve 4 and the Spray gun 4 
respectively. Valve 4 has an operating Solenoid 
5, which, when energized, operates this valve for 
admitting air to both valve 4 and gun 43. 

TI"fe electric CirClift 
The electric control circuit includes an actuat 

ing Switch 55 on the pipe stop 5, an actuating 
Switch 56 on the outlet chuck 4, a two-pole limit 
SWitch 57 at the left on bracket 2 and anothel 
two-pole limit switch 58 at the right on bracket 
2. Switches 55 and 56 are normally open, but 
close respectively when a pipe P contacts stop 
5 and when outlet chucks 4 close on the pipe. 
Limit switch 57 has two sets of contacts 30 and 
57b, the first of which are normally open and 
the second of which are normally closed. HOW 
ever, cylinder 35 in its retracted position holds 
contact 5 a closed and contacts 57b Open. Limit 
Switch 58 has two sets of contacts 58a and 56t, 
the first of which are normally closed and the 
second of which are normally open. Cylinder 35 
in itS extended position, after traveling forWard, 
opens contacts 53c and closes contactS 58t. 
The circuit includes a control relay CR, a time 

delay relay T, a forward relay FWD, a return. 
relay RET and a spray relay SP. Relay CR has 
one set of normally open contacts 59. Relay it haS 
one set of normally closed contactS 6. Relay 
FWD has four sets of normally open contactS 6, 
62, 63 and 64 and one set of normally closed con 
tacts 65. Relay RET has two sets of normally 
closed contacts 66 and 67 and four SetS Of inor 
mally open contacts 68, 69, 70 and 7A. Relay SP 
has three sets of normally open contactS 2, 2 
and A. 
The circuit has power lines 75 and 76 connected 

to any suitable outside power source. A conduc 
tor connects line 75 with one side of Switch 56. 
A conductor 78 connects the other Side of SWitch 
56 With one end of the coil of time delay relay T 
and with one contact of the normally closed Set 
3 of this relay. A conductor 79 connectS the 
other end of the coil of relay T With line 6. A 
conductor 80 connects the other contact of Set 
50 with one end of the coil of control relay CR. 
A conductor 8 connects the other end of Said coil 
with line T6. Therefore, when the outlet chucks 
are lowered on the pipe and close SWitch 56, time 
delay relay T and control relay CR both are en 
ergized. The current paths are firon line S3 via 
conductor TT, Switch 56, conductor 8, the coil 
of relay T and conductor 79 to line 76 and via, 
contacts 60, conductor 80, the coil of Irelay CR 
and conductor 8 f to line T6. Thereupon the time 
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delay relay commences timing and the control 
relay closes its normally open contacts 59. 
A conductor 82 connects conductor 7 with one 

Contact of the noirally open set 57a (now closed) 
of SWitch 5. A conductor 83 connects the other 
Contact of Sei Bd with one contact of the normally 
Open set 59 of control relay CR. A conductor 8: 
Connects the other contact of set 59 with one side 
of SWitch 55 in pipe stop 5. A conductor 85 con 
nects the other Side of Switch 55 with one contact 
Of the Formally closed set 58a (now closed) of 
SWitch 38. A conductor 86 connects the other 
contact of Set 58d with one contact of the nor 
mally closed Set (6 of return relay RET. A con 
ductor 3 connects the other contact of set 66 
with one end of the coil of forward relay FWD. A 
COraductor 88 connects the Cither end of Said coi: 
With line 6. When the end of the pipe contacts 
pipe stop 5, it closes Switch 55 and conditions the 
Current path to said coil, and, when contacts 59 of 
COintrol relay CR close, they complete this current 
path and energize Said coil. The current path is 
from line 5 via conductors and 82, contacts 
Sia, conductor 83, contacts 59, conductor 86, 
Switch 55, Conductor 35, contacts 58a, conductor 
is 6, contacts 55, conductor 85, the coil of the for 
Ward relay and conductor 83, to line F5. There 
upon the normally open contacts 6f 62, 63 and 64 
of the forward relay close and the normally closed 
contacts 65 open. 
A conductor 83 connects conductor With one 

contact of the normally open set is of forward 
relay FWD. A conductor 30 connects the other 
Contact of set 8 with conductor 85. Closing of 
contact;S6 thus Seals in the forward relay around 
Switch 57. The current path is from line '75, via 
conductors and 89, contacts 6, conductors 9e 
and 35, contacts 8a, conductor 86, contacts 66, 
conductor 87, the forward relay coil, and con 
dictor' 33 to line 6. 

A. Conductor Si CONNectS linie 5 with One con 
tact of the norinally open set 62 of forward relay 
FWS. A coductoi 92 connects the other contact 
of set, 33 with one end of the forward operating 
Soieroid 3 of valve A6. A conductor 93 connects 
the other eind of this solenoid with one contact of 
the normally open set 63 of the forward relay. A 
conductor 98 connects the other contact of set 63 
With line 3. herefore closing of contacts S2 and 
S3 energizes the forward operating solenoid. The 
current pathis from line 5 via conductor 9, con 
tacts S2, conductor 92, the solenoid, conductor 93, 
contacts 3 and conductor 94, to line S. There 
upon wave 6 admits conpressed air from the 
rail Supply line 5 and branch 45a to conduit, 45 
3.316 the right eind Of cylinder 35 and at the Sanne 
time relieves conduit 49 and the left end of cylin 
der 35. Cylinder 35 and spray gun 4 commence 
moviing to the right. 
A conductor 95 connects conductor with one 

contact of the normally closed set 57b (now open) 
of liiinit SWitch 5. A coiaductor 96 connects the 
Qileir cGintact of Set 5 ibi With One contact of the 
normally open set, 84 of forward relay FWID. A. 
CG?ãduct{31' 8'ã cCr11ìects the other contact of Set, 6 ?ã 
Witinoie end of the coil of Spray relay SP. A con 
distor 98 connects the other end of this coil with 
line S. Closing of contacts 64 of the forward 
relay conditions the current path to the spray re 
lay coil. As cylinder 35 moves away from limit 
Switch 5, this SWitch returns to its normal posi 
tion; that is, its contacts 5d. Open and its contacts 
5b close. Closing of the latter completes the 
current path to the Spray elay coil and energizes 
this relay. The current path is from line 5, via 
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conductors 77 and 95, contacts 57b, conductor 96, 
contacts 64, conductor 97, the spray relay coil, and 
conductor 98, to line 76. Thereupon contacts 2, 
3 and 4 all close. 
A conductor 99 connects conductor 96 with one 

contact of the normally open Set 2 of the Spray 
relay. A conductor it connects the other con 
tact of Set 2 with one contact of the normally 
closed set 6 of return relay RET. A conductor 
if connects the other contact of set 6 with con 
ductor S. Closing of contacts 72 seals in the 
Spray relay around the forward relay. The cur 
rent path is from line 5 via conductors 7 and $5, 
contacts 5 it, conductors 96 and 99, contacts 2, 
conductor (E), contacts 67, conductors foil and 9i, 
the spray relay coil and conductor 98 to line 6. 
A conductor 92 connectS conductor 7 With one 

contact of the normally open set 3 of the spray 
Telay. A conductor 3 connects the other coin 
tact of Set 3 With One end of the Operating Sole 
hoid 54 for valve 4. A conductor 94 connects 
the other end of this Solenoid. With one contact 
of the norinally open set 4 of the spray relay. A 
conductor 5 connects the other contact of set 
is with line S. Closing of contacts 73 and if 
thus energizes solenoid 54. The current path is 
from line 5 via conductors 7 and 02, contacts 
73, conductor 63, the Solenoid, conductor 4, 
contacts 74 and conductor f 35, to line 76. Sole 
noid 54 operates waive 4 to admit air from the 
main supply line 5 and branch 45b to conduits 
52 and 53 and to the spray gun 4 and its valve 4 , 
whereupon the Spray gun, now traveling to the 
right, sprays marking fluid on the stencil. 
At this point in the operation, Switches 55 and 

SS are closed, contacts 57 a. of limit switch 5B are 
open and contacts 57 b closed, control relay CR is 
energized, time delay relay T is energized and 
timing, and forward relay FWD and spray relay 
SP both are energized and Sealed in. Return 
relay RET and limit switch 58 have not yet acted 
and are in their normal positions shown in Fig 
ures 1a and 1 respectively. Solenoid 5 of valve 
4S and solenoid 54 of valve 4 both are energized. 
Solenoid 5 of valve 3 has not yet acted and is 
de-energized. 
When cylinder 35 has moved fully to the right, 

it engages init Switch 53 and opens its contacts 
58a and closes its contacts 53b. Opening the 
former contacts breaks the current path to the 
forward relay FWD and thus de-energizes this 
relay, whereupon its contacts return to their nor 
mal positions. Opening of contacts 62 and 33 Of 
said relay breaks the current path to the forward 
operating solenoid 59 of valve is. However, open 
ing of contacts 64 of Said relay does not breal: the 
current path to spray relay SP since this relay is 
Sealed in. 
Conductor 96 hereinbefore referred to, is als0 

connected to one contact of Set 58t) of limit Switch 
58. A conductor S connects the other contact, 
of set 58b With one contact of the nortnally closed 
set 65 of forward relay (WD. A conductor is 
connects the other contact of Set 65 With Qine eld 
of the coil of return relay RET. A conductor is 
connects the other end of said coil with line 6, 
Closing of both contacts 585 and contacts Si 
(when forward relay FWD is de-energized) conn 
pletes a current path through the coil of the re 
turn relay and thus energizes this latter relay. 
The current path is from line 5, via conductor's 
17 and 95, contacts 57b, conductor 96, contacts 
535, conductor f06, contacts 85, conductor CT, 
the return relay coil, and conductor 23, to line 
T 6, Thereupon the normally closed contacts of 
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tain preferreg eibodiilents of the invention, it 
is apparent that modifications may arise. There 
fore, I do not wish to be limited to the disclosure 
Set forth but only by the Scope of the appended 
claims. 

Caiin: 
1. The combination with a pipe cut-off ma 

chine, of a stenciling machine comprising a sten 
cii adapted to overlie a pipe which is supported 
by said cut-off machine, a spray gun Spaced fronn. 
Said stencil and adapted to travel therealong and 
to Spray marking fluid thereon, fluid pressure 
means Gr Propelling and Operating Said Spray 
gun, and electric control means actuated by each 
pipe as it comes to rest for cutting in said cut-off 
machine, said control means being connected to 
Said fluid preSSuire means for Operating the lat 
tei and this marking each pipe as it is being cut. 

2. Ti The Coimbination Witti a. pipe CU16-off ma 
chine, of a Stenciling machine comprising a 
framework, a stencil device hinged to said frame 
Work and adapted to overlie a pipe Winich is Sup 
ported by said cut-off machine and to move away 
fron the pipe to allow irregularities therein to 
paSS freely, a Spray gun Spaced from Said stencil 
device and adapted to travel therealong and 
Spray marking fluid thereoin, fiuid pressure means 
for propeling and operating said Spray gun, eleco 
tric control means actuated by each pipe as it 
comes to rest for cutting in said cut-off machine, 
said control means being connected to said fluid 
preSSure means for Operating the latter and thus 
rinaiking each pipe as it is being cut, and means 
interlocked. With said Cut-Off machine for now 
ing said Stencil de Vice into itS overlying position 
When the pipe comes to rest for cutting and to 
its position away from the pipe While the latter 
is traveling. 

3. The combination. With a production linema 
chine adapted to perform an operation on articles 
after they enter and conne to rest therein, of a 
Stenciling nachine for simultaneously marking 
the articles comprising a framework, a stencil 
carried by said framework to overlie each article 
in the iline as it comes to rest in Said production 
line machine, a Spray gun Supported by said 
fraine Work and Spaced from said Stencil to travel 
therealong and to Spray marking fluid thereon, 
propulision reans Supported by Said frameWork 
for noving Said Spray gun, and control ineans 
actuated by each article as it comes to rest in 
Said production line machine for Operating said 
Spray gun and Said propulsion means. 

4. A combination as defined in claim 3 in Which 
Said propulsion ineans includes a double-acting 
pneumatic cylinder and piston, and Said control 
neans includes a first valve connected to said 
cylinder and piston and an additional Walve con 
nected to said spray gun, and an electric circuit 
for Operating said valves. 

5. A combination as defined in claim 3 in 
which said stencil is hinged to Said framework 
to move away from articles When they are traw 
eling to alloW iirregularities in articles to paSS 
the stencil. 

6. A combination as defined in claim 5 includ 
ing a mechanism for moving said stencil about 
its hinged connection on Said framework, and 
additional control means for automatically op 
erating Said mechanism to move Said Stencil to 
its overlying position. When the article comes to 
rest and to its position a Way from the article when 
the article is tra Veiing. 

7. The combination with a production line man 
chine adapted to perform an operation. On artir 
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cles as they enter and coine to rest, theirein, of a 
stenciling machine for simultaneously Iiharking 
the articles comprising a fraineWork, a stencil 
hinged to said framework to overlie each article 
in the line as it comes to rest in Said production 
line machine and to move a Way therefroin. When 
the article is traveling to allow irregularities in 
the article to pass, a double-acting fluid preSSure 
cylinder and piston carried by said fraineWork 
above said stencil, a Spray gun carried by Said 
cylinder and piston to be propelled thereby along 
said stencil and to Spray marking fluid Crn the lat 
ter, electrically operated valve means for con 
trolling the admission of fiuid Under pressure to 
said cylinder and piston, additional valve means 
for operating said Spray gun, and electrical con 
trol means actuated by each article as it cones 
to rest in Said production line machine for Op 
erating both of said valve means and thereby 
spraying marking fiuid along Said stencil. 

8. A combination as defined in claim 7 includ 
ing a mechanism for moving Said Stencil about 
its hinged connection on said framework, and 
control means for automatically operating said 
mechanism to move said stencil to its overlying 
position when the article connes to 'est and to 
its position away from the article when the arti 
ce is traveling. 

9. The combination with a production line ma 
chine adapted to perform an Operation on arti 
cles as they come to rest therein, of a stenciling 
machine for simultaneously narking the articles 
comprising a framework, a stencil Supported on 
Said framework to overlie each article in the line 
as it comes to rest in Said production line ma 
chine, a double-acting pneumatic cylinder and 
piston carried by Said framework, a pneumati 
cally actuated spray gun carried by said cylin 
der and piston to be propelled thereby along said 
Stencil and to Spray marking fluid on the latter, 
a solenoid operated valve for controlling the ad 
mission of air under pressure to said cylinder and 
piston, a second solenoid operated valve for con 
trolling the admission of air to said spray gun, an 
electric circuit having relays for operating said 
Valves for admitting air under pressure to said 
Cylinder and piston and to said spray gun and 
thus propelling Said Spray gun and Spraying 
Inarking fluid therefron, and limit SWitches 
mounted on said production line machine and 
Connected in Said circuit for actuation by each ar 
ticle as it comes to rest in Said production line 
naa Chine. 

10. A combination as defined in claim 9 in 
Which Said stencil is hinged to Said frameWork 
to move away from articles when they are travel 
ing to allow irregularities in articles to paSS the 
Stencil and including a mechanism for moving 
Said Stencil about its hinged connection, and ad 
ditional control means for automatically operat 
ing Said mechanism to move Said stencil to its 
Overlying position. When the article comes to rest 
and to its position away from the article when 
the article is traveling. 
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