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MACHINES FOR MARKING CYLINDRICAL
ARTICLES

Frederick A, Hattman, Hubbard, Ohio, assignor to United
States Steel Corporation, a corporation of New Jersey

Application September 15, 1950, Serial No. 185,047
6 Claims. (Cl 101—40)

This invention relates to improved machines for mark-
ing cylindrical articles, such as pipes.
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rajsed position in' which they project above rails 15.
A second transverse shaft 19 is rotatably mounted in
bearings 20 on the underside of rails 15 and carries a
pair of diametrically opposed marking heads 21 and 214,
one of which (21) occupies an exposed position in a
plane slightly above the upper faces of the rails, for ap-
plying markings to a pipe as it rolls thereover and the
other of which occupies a position for recoating with
marking fluid. In the usual operation the machine which
precedes the marking machine in the plant layout, in
this example a hydro-test machine, not shown, introduces

. pipes A and B in pairs to the marking machine, one pipe .

The present disclosure illustrates the machine as used -

for marking pipes during their manufacture, as for ex-
ample with a manufacturer’s trade-mark. The disclosure
illustrates the machine as situated to receive unmarked
pipes from a hydro-test machine and to discharge the
marked pipes either to a distributing conveyor or to a
reject cradle.  However, this particular use is illustrative
only and is not intended to limit the scope of the inven-
tion, since obviously marking machines similarly con-
structed could apply markings to many other types of
cylindrical articles and could be installed in many other
environments.

An object of ‘the invention is to provide improved
marking machines which operate automatically; that is,
in which cylindrical articles feed, receive their markings
and discharge in properly spaced relation automatically.

A further object of the invention is to provide improved
marking machines which receive cylindrical articles in
pairs, automatically hold one of the articles back while
the other passes through and receives its marking, and
then automatically release the article held back so that
this latter article also passes through and receives its
marking.

A further object of the invention is to provide mark-
ing machines which have the foregoing improved charac-
teristics and which automatically supply marking fluid
{paint or ink) to the marking element after each article
is marked.

A further object of the invention is to provide mark-
ing machines which have the foregoing improved features
and are of simple mechanical construction, electrically
controlled, and in which the electrical control readily
can be interlocked with other equipment in a plant lay-
out, such as a pipe hydro-test machine and a distributing
conveyor, to regulate introduction of articles.

In accomplishing these and other objects of the inven-
tion, I have provided improved details of structure, a
preferred form of which is shown in the accompanying
drawings, in which:

Figure 1 is a plan view of my improved marking ma-
chine;

Figure 2 is a transverse section therethrough taken
along the plane of line II—II of Figure 1, showing parts
in elevation;

Figure 3 is a similar section taken along the line
HI—III of Figure 1;

Figures 4 and 5 together constitute a schematic dia-
gram of the electrical control system of the machine.

The drawings show a marking machine 10, constructed
according to the present invention and followed in this
example by a pipe reject cradle 12, and a distributing
conveyor 13. The marking machine includes a frame
14, the top of which is formed of a series of sloping
rails 15. A transverse shaft 16 is rotatably mounted
in bearings 17 on a cross-beam 14g of the frame and
carries a plurality of arms 18 that normally occupy a
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i chine has found unacceptable : (Figures 1 and 2).

being introduced on each side of arms 18. These arms
hold back the second pipe B while the first pipe A rolls
over the exposed marking head 21 and thus receives a
marking.

The reject cradle 12 has a-sloping gate 22 across. its
top approximately in the same plane as the top of rails
15. Marked pipes, which the hydro-test machine has
found acceptable, roll across this gate and on to the dis-
tributing conveyor 13.  The reject cradle has a man-
ually controlled operating mechanism 23, with which the
operator of the hydro-test machine raises the gate to drop
into the cradle marked pipes which the hydro-test ma-
The
distributing conveyor has a normally open limit switch
24 and the reject cradle a normally open limit switch 24a
which, as hereinafter fully shown, are connected in par-
allel. When an acceptable pipe reaches the distributing
conveyor or else when the gate opens to drop an un-
acceptable pipe, one or the other of these switches closes
momentarily, and completes a circuit for momentarily
dropping arms 18 and ailowing the second pipe B to pass.
through the machine in the same fashion as the first pipe

7 A. The reject cradle and the distributing conveyor can

be of any usual or desired construction, apart from their
electrical interlock ‘with the marking machine, and there-
fore are not shown or described in further detail.

The mechanism for raising and lowering arms 18 in-
cludes a double-acting fluid pressure cylinder and piston
25, which is supported adjacent the cross-beam 14q and
the piston rod of which is connected with shaft 16 through
any suitable linkage (Figures 1 and 3). The mechanism
also includes a solenoid operated four-way valve 26 for’
admitting fluid pressure to this cylinder. Whenever one
of the limit switches 24 or 24a closes momentarily, it
operates said valve to move the piston to the position in
which it lowers the arms and thus allows the pipe to
roll down the rails. A normally open limit switch 27
is mounted on cross-beam 14a alongside shaft 16 (Fig-
ures 1 and 2). This shaft carries.a cam 28 which mo-
mentarily closes said switch whenever the arms are low-
ered. . Whenever switch 27 closes momentarily, it oper-
ates valve 26 to raise the arms,

After each pipe passes the exposed marking head 21 or
21a, shaft 19 rotates a half revolution to expose the other
marking head and to position the former marking head
for recoating. Rails 15 carry a limit switch 29 beyond
the ‘marking head and across which the pipes roll to
effect this movement. The mechanism for turning shaft
19 includes a double-acting fluid pressure cylinder and
piston 30, the piston rod of which is connected with the
shaft through any suitable linkage, such as a pivotally
mounted lever and gear segment 31 (Figure 3). The
mechanism also includes a solencid operated four-way
valve 32 for admitting pressure to this cylinder. The
stroke limits of the piston are such that the marking head
21 occupies its exposed marking position when the pis-
ton rod is fully retracted, and the other marking head 21a
occupies its exposed marking position when the piston
rod is fully extended.

Frame 14 includes a second cross-beam 33 which car-
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3,
ries a trough 34 containing a supply of marking fluid
(Figure 2). A coating roll 35 is rotataby mounted in
bearings 36 on said beam and dips into said trough. A
motor 37 continuously drives. this coating roll: through: a
belt 38 and pulleys. Beam 33 carries wiper rolls 39 which
regulate the amount of fluid the. coating roll picks: up:
from the trough. The frame includes a third cross-bean:
46 whichs carries another rotatable shaft 4% in: bearings
42.. Shaft 41 has radially projecting arms: 43 ‘whicH: carry
a.coating transfer roll 44. The shaft and arms: normally
occupy a-position in which the transfer roll contacts: the
coating roll and picks up marking fluid. After shaft 19
rotates 180° to reverse the marking heads; shaft 41 auto-
matically rotates: clockwise to- wipe thie transfer roll 44
across: the lower or unexposed marking: head: and: thus:
to:recoat this marking head.

The-mechanism for operating the transfer roll includes
a - double-acting fluid pressure cylinder and: piston 45 piv-
oted to bearings 46 on frame 14. Shaft 41 carries a
crank arm 47 which is pivotally: connected: to- the piston
rod 48 of said cylinder and: piston: The mechanism also
includes a-solenoid operated, spring return:four-way valve
49 for admitting finid pressure to- this cylinder;, Figure 1.
The: piston- normally occupies a projected pesition as
shown in Figure 2. After the circuit reverses the marking
hiead- 21, it antematically energizes the solenoid of valve
49 to move this valve to the position in- whiclr it admits
pressure to cylinder 45. The piston and pisten rod there-
upon move into the cylinder and thus turn shaft 41 its
arims ‘43 and the transfer roll 44 clockwise:

camr 51. After the shaft and its arms complete their

clockwise: movement and the-transfer roll- 44 coats the-

marking head, cam 51 momentarily closes switch 5@,
which- releases the operating solenoid- of valve 4%9. The
spring- of this valve returns. it to the position- in- which it
admits fluid to-cylinder 45 to return shaft 41, arms 43
and-the transfer roll 44 to their normal positions.
Figures 4 and 5 show i detail’ a preferred electric cir~
cuit for operating the machine. The circuit conveniently
can be described in two parts, (a) that which operates
shaft 16 and its arms 18 and (b) that which operates
shaft 19 and its marking heads and shaft 4% and‘its trans-
fer roll 44. Both parts of the circuit are connected to

lines 55 and 56, which in turn are connected to any suit- 4

able outside power source through a main switch 57.
Part:“a”

Part “a” of the circuit includes four relays D, E, F and
G and a timer relay H. Relay D has one set of normally
open contacts 58 and two sets of normally closed con-
tacts 59 and 60. Relay E has two sets of normally open
contacts 61 and 62. Relay F has one set of normally
closed contacts 63 and two sets of normally open con-
tacts 64. and 65. Relay G likewise has one set of nor-
mally closed contacts 66 and two sets of normally open
contacts 67 and 68. Timer relay H has one set of nor-
mally open contacts 69.

A conductor 70, which: contains a normally open limit
switch 71, connects line 55 with one end of the. coil of
relay D. A conductor 72 connects the other end of the
coil of relay D with line 56. Switch 71 is situated adja-
cent one of the arms 18 and it closes and remains. closed
whenever these arms hold a pipe B (Figure 2). Closing.
of switch 71 energizes relay D. A conductor 73, which
contains the normally open limit switch 24 on the dis-
tributing conveyor 13, connects line 55 with one contact
of the normally open set 58 of relay D. A conductoer 734,
which contains the alternate normally open limit switch
244 on the reject cradle, connects ling 55 and conductor
73 beyond switch 24. A conductor 74 connects the
other contact of set 58 with one end of the: coil of relay
E. A conductor 75 connects the other end of the coil
of relay E with line 56. Thus when relay D is energized
and its contacts 58 close, they condition a current path

Beam 40-
carries’ a normally open limit switch- 5¢- and- shaft 4% a-
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4
to the coil of relay E, and, when a pipe or the reject gate
closes switch 24 or 24a, this current path is completed
and relay E is energized.

A conductor 76 connects line 55 with one contact of
cach of the normally open sets 61 and 62 of relay E. A
conductor 77 connects the other contact of set 61 with
conductor 73, whereby closing of contacts 61 of relay E
seals in the: relay. The current path.is from line 55, via
conductor 76, contacts 61, conductor 77, contacts 58, con-
ductor 74, the coil of relay E, and conductor 75 to line 56.

A conductor 78 connects thie other contact of set 62 with -

one end of the coil of timer relay H. A conductor 79
connects the. other end. of this coil with line 56. Thus
closing of contacts 62 of relay E energizes timer relay H
and the latter commences timing. Thi§ timer relay times
out after an interval sufficient for pipe A to clear the
distributing conveyor, whereupon its normally open con
tacts 69 close. :
A conductor 80 connects line 55 with one contact of
sct. 69. A conductor 81 connects the other contact: of
set 69 with: one contact. of the normally. clesed: set: 63 of:
relay F. A conductor 82 connects: the other contact of
set. 63 with one: end of the:coil of relay G. A conductes:
83 connects the other end of said coil with line 56. Thus

closing of contacts. 69 of timer relay H energizes relay. G..
The current path is from line 55, via conductor. §9, con:

tacts 69, conductor 81, contacts 63, conductor 82; tlie
coil of relay G, and conductor 83, to line 56..

At this point.in the operation switch 71 remains closed,
since the second pipe B still rests against it;. the first pipe
A has rolled over the marking head 21, and. either has
arrived on conveyor 13.and closed switch 24 or else

operation of gate 22 has closed switch 24a; relays D' and:

E are energized and sealed: in,. timer relay H and. relay
G are energized, but relay F has not yet acted.

Four-way valve 26 has a pair of operating solenoids
84 and 85. Energization: of solencid 84 operates: the
valve to admit pressure to cylinder 25 to.lower arms 18.
Fnergization of solenoid 85: operates: the valve to admit
pressure to cylinder 25 in: the opposite direction to raise:
arms 18. When: neither solenoid: is energized, the valve:
of course remains in the position to which it was last
moved and holds the arms.in that position.

A. conductor 86 connects. line 55-with one contact: of:.

the .normally open set 67 of relay. G. A conductor 87
connects: the other contact of set 67 with: eic end ef
solenoid 84. A conductor 88 connects the other end of
solenoid. 84 with one contact of the normally. open set
68 of relay. G. A conductor 89 connects: the other cou-.

tact of set 68: with line 56. When relay G:is energized:
and its contacts 67 and 68 clese, they energize solenoid

84 and thus lower the arms 18. The current path is
from: line 58, via conductor 86; contacts: 67, conductor
87, solenoid 84, conductor 88; contacts 68 and conductor
89 to line 56. Thereupon. the second pipe B-rolls down
the rails-across the marking head.

When.the pipe B rolls away: from limit: switch 7%, this:

switch opens and breaks the current path: to the- coil of:

relay D, whereupon this relay is de-energized: and:returns

to its normal position. Contacts 58 of relay D open and

break the current path to the coil of relay E, whereupon

this. latter relay also is- de-energized and returns-te its
normal position. Contacts 62 of relay E open:and:break-

the current path of the ceil of timer relay Hi whereupon
the timer relay also is de-energized: and- returns to its
normal position. ‘Contacts 69 of the timer relay open: and

break the current path to the coil of relay G; whereupon-

this relay also is' de-energized and- returns to- its normal
position. Opening of contacts §7 and 68-of relay G breaks
the current path fo solenoid 84; and thus releases the

force which has been holding valve 26 in the position-
in which it admits pressure to- cylinder 25 for holding

down arms 18.

A conductor 99-connects line 55 with one contact of
thie normally closed set 59 of relay D; and contains-Hmit-
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switch 27, which is situated on cross-beam 14a adjacent
shaft 16. A conductor 92 connects the other contact of
set 59 with one contact of th: normally closed set 66 of
relay G. A conductor 93 connects the other contact of
set 66 with one end of the coil of relay F. A conductor
94 connects the other end of this coil with line 56. When
arms 18 are down, cam 28 on shaft 16 momentarily
closes limit switch 27 and thus energizes relay F. The
current path is from line 55, via conductor 99, contacts
59, conductor 92, contacts 66, conductor 93, the coil
of relay F and conductor 94, to line 56.

A conductor 95 connects conductor 86 with one con-
tact of the normally open set 64 of relay F. A conductor
96 connects the other contact of set 64 with one end of
solenoid 85.. A conductor 97 connects the other end of
said solenoid with one contact of the normally open set
65 of relay F. A conductor 98 connects the other contact
of set 65 with conductor 89. Energizing relay F and
closing of its contacts 64 and 65 energizes solenoid 85
and moves valve 26 to the position in which it admits
pressure to cylinder 25 to raise arms 18.

Since switch 27 closes only momentarily, relay F and
solenoid 85 are energized only momentarily. Thus the
force which holds the valve in this position is released so
that the valve can move to its other position when relay
G and solenoid 84 are energized, as already explained.
Closing of contacts 63 of relay F conditions the current
path to relay G and closing of contacts 66 of relay G
conditions the current path to relay F, so that it is not

possible to energize both relays F and G and both sole- a

noids 84 and 85 at one time. When the second pipe B
or gate 22 of the reject cradle closes limit switch 24 or
244, arms 18 do not move since switch 71 is open, there
being no pipe behind the arms to hold it closed.

The normally closed contacts 60 of relay D are for the
purpose of interlocking the marking machine with what-
ever machine precedes it in the plant layout, in the present
example the hydro-test machine. Conductors 99 and 100
are connected to these contacts and extend to the hydro-
test machine and prevent its delivering pipes to the mark-
ing machine unless relay D is de-energized and these con-
tacts clesed. Therefore as long as arms 18 hold a pipe
B and limit switch 71 is closed, the hydro-test machine
cannot deliver another pair of pipes to the marking ma-
chine.

Sometimes pipes may be delivered singly to the mark-
ing machine, and on such occasions it is desirable to re-
tain arms 18 in their lowered position, since they are not
needed for holding back a second pipe. For thus holding
the arms down, the circuit includes a normally open two
pole switch 101. A conductor 102 connects line 55
with one side of each pole of said switch. A conductor
103 connects the other side of one pole with one end of
the coil of relay D (via conductor 70). A conductor 104
connects the other side of the other pole with one contact
of the normally closed set 63 of relay F (via conductor
81). Closing switch 181 holds relay D energized and
its contacts 59 open, thereby preventing energization of
relay F and solencid 85. Closing this switch also ener-
gizes relay G and solenoid 84, thus holding valve 26 in
the position in which the arms are down. The current
path to relay G is from line 55, via conductor 102, switch
101, conductors 104 and 81, contacts 63, conductor 82,
the coil of relay G, and conductor 83, to line 56. At such
times the interlock with the hydro-test machine is of
course disconnected, so that the machine can deliver
pipes even though contacts 69 are open.

Part “p”

Part “b” of the circuit includes seven relays J, X, L,
M, N, P and Q, and three timer relays R, S and T. Re-
lay T has one set of normally closed contacts 105 and two
sets of normally open contacts 106 and 107. Relay K
has three sets of normally open contacts 108, 109 and
110. Relay L has one set of normally open contacts 111,
Relay M has one set of normally open contacts 112 and
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two sets of normally closed contacts 113 and 114. Relay
N has three sets of normally open contacts 115, 116 and
117. Relay P has one set of normally closed contacts
118 and four sets of normally open contacts 119, 120,
121 and 122. Relay Q has one set of normally closed
contacts 123 and four sets of normally open contacts
124, 125, 126 and 127. Timer relay R has one set
of normally closed contacts 128 and one set of normally
open contacts 129. Timer relay S has one set of nor-
mally closed contacts 130 and one set of normally open
contacts 134, Timer relay T has one set of normally
closed contacts 132. Switch 29, hereinbefore referred
to and which is situated just beyond the marking head,
is a three pole switch and has two normally open poles
and one normally closed pole.

A conductor 133, which contains one of the normally
open poles of switch 29, connects: line 55 with one con-
tact of the normally closed set 105 of relay J. A con-
ductor 134 connects the other contact of set 105 with one
contact of the normally closed set 128 of timer relay R.
A conductor 135 connects the other contact of set 128
with one end of the coil of relay K. A conductor 136
connects the other end of this coil with line 56. When
a pipe rolls across switch 29 and momentarily closes its
normally open poles, it energizes relay K, and its three
sets of normally open contacts close. A conductor 137
connects line 55 with one contact of the normally open
set 108 of relay K. A conductor 138 connects the other
contact of set 108 with conductor 133 beyond switch 29,
Closing of its contacts 108 thus seals in relay K. The
current path is from line 55, via conductor 137, contacts
168, conductors 138 and 133, contacts 105, conductor
134, contacts 128, conductor 4135, the ceoil of relay K
and conductor 136, to line 56.

A conductor 139, which contains the normally closed
pole of switch 29, connects liné 55 with one contact of
the normally open set 109 of relay K. A conductor
140 connects the other contact of set 109 with one
contact of the normally closed set 130 of relay S. A con-
ductor 141 connects the other contact of set 139 with
one end of the coil of relay J. A conductor 142 con-
nects the other end of this relay coil with Line 56, When
energization of relay K closes its contacts 109, they con-
dition a current path to the coil of relay J, and when the
pive rolls clear of switch 29 and its normally closed pole
again closes, it completes this current path. The cur-
rent path is from line 55, via conductor 139, contacts
189, conductor 140, contacts 130, conductor 141, the
coil of relay J, and conductor 142, to line 56. A con-
ductor 143 connects line 55 with one contact of the nor-
mally open set 106 of relay J. A conductor 144 connects
the other contact of set 106 with conductor 140, When
relay J is energized and its normally open contacts 106
close, they seal in the relay. The current path is from
line 55, via conductor 143, contacts 106, conductors 144
and 140, contacts 139, conductor 141, the relay coil
I, and conductor 142 to line 58, Opening of the nor-
maily closed set of contacts 105 of relay J de-energizes
relay K.

A conductor 145 connects line 55 with one contact of
each of the three sets 112, 113 and 114 of relay M. A
conductor 146 connects the other contact of set 114 with
one contact of the normally open set 118 of relay K. A
conductor 147 connects the other contact of set 110 with
one contact of the normally closed set 118 of relay P.
A conductor 148 connects the other contact of set 118
with one end of the coil of relay Q. A conductor 149
conuects the other end of the coil of relay Q with line 56.
While relay K was energized and its contacts 110 were
closed, it also energized relay Q. The current path was
from line 55, via conductor 145, contacts 114, conductor
146, contacts 110, conductor 147, contacts 118, conductor
148, the coil of relay Q, and conductor 149 to line 56.
A conductor 150 connects conductor 146 with one contact
of the normally open set 124 of relay Q. A conductor



2,716,941

151 connects the other contact’of set 124 with conductor
147. Closing of its contacts 124 °seals in relay 'Q. The
cuirent path is-from line 55, via conductor 145, contacts
114, conductors 146 and 150, contacts 124, conductors
351 and 147, contacts 118, comnductor 148, the coil of
rélay @ and ¢onductor 149, to line 56. ]

Thus at this point in the operation of part “b” of the cit-
cuit, the first pipe ‘A hds rolled over the miarking head 21,
past switch 2%, which it momentarily closes and then al-
lows to open, and is on its way down the gate 22 or into
the cradle 13; relay K is de-energized dand in its normal
position, relays J and Q ate energized and sealed in, and
relays 1, M, N and ‘P and timer relays R, S and T have
not yet scted ‘and réiiain in their normal positions. How-
ever, as hereinafter explained, timer relay R has com-
menced timing.

Valve 32 ‘has two operating solencids 152 and 153.
When solenoid %152 is energized, the valve moves to the
position in which it admits pressure to cylinder 39 for ex-
posing the marking head 21a and positioning the marking
head 21 for recoating with marking fluid. When solenoid
153 is energized, the valve moves to a.position in which
it reverses the flow of air to this cylinder and exposes the
other marking head 21 and positions the marking head
21a for recoating. In the operation hereinafter described,
it is assumed that solenoid 153 has been energized, and
that the marking head 21 has been in its exposed marking
position and marking head 21e¢ already recoated.

A conductor 154 connects line 55 with cne contact of
the normally open set 126 of relay Q. A conductor 155
connects the other contact of set 126 with one end of
solenoid 152. A conductor 156 connects the other end of
solenoid 152 with one contact of the normally open set
127 of relay Q. A conductor 157 connects the other
contact of set 127 with conductor 56. Energizing relay Q
thus energizes solenoid 152, which reverses the marking
heads and moves marking head 21 to its position for re-
coating. The current path is from line 55, via conductor
154, contacts 126, conductor 155, solenoid 152, conductor
156, contacts £27, and cenductor 157, to line 56.

A conductor 158 connects one contact of the normally
open set 124 of relay Q with one contact of the normally
open set 125 of this same relay. A conductor 159 con-
nects the other contact of set 125 with one end of the coil
of timer relay R. A conductor 160 connects the other end
of this coil and live 56. Closing of contacts 124 and 125
energizes the timer relay, which thereupon cominences
timing. The current path is from line 85, via conductor
145, contacts 114, conductors 146 and 158, contacts 124,
conductor 158, cortacts 125, conductor 159, the coil of
timer relay R, and conductor 169, to line 56. This timer
relay is set to time out after shaft 19 rotates a half
revolution and moves the marking head 23 fully to its
position for recoating. When the timer relay times out
and its contacts 128 open, they prevent energization of
relay X until the operating cycle js completed.

A conductor 161 tonnects one contact of the normally
closed set 113 of relay M with one contact of the normally
open set 129 of timer relay R. A conductor 162 connects
the other contact of seét 129 with one end of the coil of
relay N. A conductor 163 connects the other end of this
coil with line 56. When the timer relay times out and its
contacts 129 close, they complete a current path to the
coil-of relay N and energize this relay. The curent path
is from line 55 via conductor 145, contacts 113, conductor
161, contacts 129, conductor 162, the coil of relay N and
conductor 163, to line 56. A conductor 164 connects con-
ductor 16t with one contact of the normally open set 115
of rélay N. A conductor 165 connects the other contact
of set 1£5 with conductor 162, When relay N is energized
and its contacts 115 close, the relay seals in. The current
path is from line 55 via conductor 145, contacts 113, con-
ductors 161 and 164, contacts 115, conductors 165 and
162, the coil 'of relay N, and conductor 163, to line 56.

Thus at this point in the operation, marking heads 21
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and 2%a are reversed from the position shown in Figtite 2;
relay K is de-energized and in’'its normal position, rélays
1, Q and N are energized and sealed in, tinter relay R'is
energized and has timed out, and relays L, M and P and
timer refays S and T have not yet acted and remadin in
their normal positions.

Valve 49, which admits pressure to cylinder 45 for ro-
tating shaft 41 and moving the coating transfer roll 44
across the unexposed or lower marking heéad 21 or 21aq,
has an operating solenecid 166. When this solenoid is
energized, valve 49 admifs pressure to the cylinder and
moves the transfer Toll across the marking head. When
this solenoid is de-energized, the spting return moves the
valve back fo the position where it returns the transfer
roll'to'the position it normally occupies against-the coating
roll 35.

A conductor 167 connects line 55 with one contact of
the normally open set 116 of the relay N. A conductor
168 connects the other contact of set 116 with one end
of solenoid 166. A conductor 169 connects the other
end of solenoid 166 with one contact of ‘the normally
open set 117 of relay N. A conductor 170 connects the
oiher end of the ccil of relay N with line 56. Therefore
energizing of relay N and closing of its contacts 116 and
117 energizes solenoid 166. The cuirent path to the
solenoid is from line 55 via conductor 167, contacts 116,
conductor 168, the solenoid, conductor 169, contacts 117,
and conductor 176, tc line 56.

As shaft 41 completes its clockwise rotation following
the energization of solenoid 166, cam 5% on this shaft
closes the normally open limit switch 50. This switch is
situated in a conductor 171, which connects line 55 with
one end of the coil of timer relay T. A conductor 172
connects-the other end of this coil with line 36. A conduc-
tor 173 conpects conductor 171 with one contact -of the
normally closed set 132 of timer reldy T. A conductor
174 connects the other contact of set 132 with one end
of the coil of relay M. A conductor 175 connects the
other -end of the coil ‘of relay M with line 56. When
switch 38 closes, it completes current paths through the
coils of both timer relay T and relay M. A conductor 176
conriects one contadt of the normally open set 112 of relay
M with conductor ‘171, When relay M is energized and
its contacts 112 close, they seal in both timer relay T and
reiay M. The current path through the timer relay is
from line 55, via conductor 145, contacts 112, conduc-
tors 176 and 171, the tiinerrelay coil, and conductor 172,
to line 56. The current path through relay M is from
line §5, via'conductor 345, contacts 112, conductors 176,
171 and 173, contacts 132, conduetor 174, the relay coil,
and conductor 175 to’line 56. )

When relay M is energized, its contacts 113 and 114
open and thereby break the current ‘paths to the ‘coils
of relay N and Q respectively. Bredking the curfent
path ‘to relay N opens its cortacts 116 and 117 ‘and
thus de-energizes solenoid 166, whereupon the spring
return in valve 4% returns this valve to the position in
which cylinder 45 rotates shaft 41 cousiterclockwise.
The ‘transfér roll this returns ‘to its 'rormal "position
against the coating roll. Breaking the curreiit ‘path ‘to
relay Q opens its contacts 123, 126 ‘and 127 and thus
de-energizes timer relay R and solenoid ¥52. Valve
32 thus is free to operate cylinder 39 fo reverse the
marking heads, but this valve does not operate until its

' other operating solenoid 153 is energized. After these

relays and the transfer roll retirn 'to théir norral po-
sitions, timer relay T times out and opens its contacts
132 and thus breaks the current path to the coil of re-
lay M. Thereupon contacts 112 open and break the
current path to the coil of the timer relay. Thus both
timer relay T and relay M are Teset for dllowing the
next reversal of the marking heads 21 and 21a and
the next movement of the transfer roll 44.

All this while relay J remains energized, having-sealed
itself in as already described, but all the other relays

ey
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and timer relays are de-energized. When arms 18 re-
lease pipe B, this pipe rolis down rails 15, across the
marking head 21a and swiith 29. A conductor 177,
which contains the other normally open pole of switch
29, connects line 55 with cne contact of the normally
open set 147 (mow closed) of relay J. A conductor
178 connects the other contact of set 187 with one end
of the coil of relay 1. A conductor 179 connects the
other end of this coil with Line 55. When pipe B rolls
across switch 29, it momentarily completes a current
path through the coil of relay L, which closes its nor-
mally open contacts 111, but does not seal in.

A conductor 180 connects conductor 15§ with one
contact of the normally open set 111 of relay L. A
conductor 181 connects the other contact of set 111
with one contact of the normally closed set 123 of
relay Q. A conductor (82 connects the other contact
of set 123 with cne end of the coil of relay P. A
conductor 183 connects the other end of this coil with

line 56. Closing of contacts 111 of relay I completes ¢

a current path to the coil of relay P and energizes this
latter relay. The current path is from line 55, via con-
ductor 145, contacts 114, conduciors 146, 158 and 189,
contacts 111, conductor 181, contacts 123, conductor
182, the relay ccil, and conductor 183, to line 56.
A conducter 184 connects conductor 158 with one con-
tact of the normally open set 119 of relay P. A con-
ductor 185 connects the other contact of set 119 with
conductor 182. When relay P is energized and its con-
tacts 119 close, they seal in the relay. The current
path is from line 3%, via conductor 145, contacts 114,
conductors 146, 156 and 184, contacts 119, conductors
185 and 183, contacts 123, conductor 182, the relay
coil, and conductor 183, to line 56.

At this point in the operation, the second pipe B
has rolled over the marking head 214, past switch 29,
which momentarily closes and then opens, and is on
its way down the gate 22 or into cradle 12; relays K, L,
M, N, and Q, and timer relays R, S, and T all are in
their normal positions, and relays J and P are ener-
gized and sealed in. HHowever, timer relay S has com-
menced timing, as hereinafter explained.

A conductor 1834 connects conductor 154 with one
contact of the normally open set 121 of relay P. A
conductor 186 connects the other contact of set 121
with cne end of solencid i53. A conductor 187 con-
nects the other end of solenoid 153 with one contact
of the normally open set 122 of relay P. A conductor
188 connects the other contact of set 122 with con-
ductor 157. Energization of relay P and closing of its
contacts 121 and 122 thus energizes solenoid 153. The
current path to the solenoid is from line 5%, via con-
ductors 154 and 183a, contacts 121, conducter 186,
solenoid 153, conductor 187, contacts 122, and conduc-
tors 188 and 157, to line 36. Energizing this solenoid
again operates valve 32 and reverses the marking heads.
Marking head 21 now occupies its exposed position for
marking a subsequent pipe A, while marking head 21q
occupies its position for recoating.

A conductor 189 connects conductor 185 with one

contact of the normally open set 129 of relay P. A ¢

conductor 190 connecis the other contact of set 129
with one end of the coil of timer relay S. A conductor
191 connects the other end of this coii with line 56.
When relay P is energized and its contacts 319 and 120
close, they complete a current path through the coil
of timer relay S, whereupon the timer relay commences
timing. This current path is from line 55 via conduc-
tor 145, contacts 114, conductors 148, 159 and 184,
contacts 119, conductors 185 and 189, contacts 120,
conductor 190, the timer relay coil, and conductor 191,
to line 56. The nermally closed sets of contacts 118
of relay P and 123 of relay Q serve to condition the
circuits of the other of these two relays, and prevent
both relays being energized at once.

(e,
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Timer relay $ is set to time out after the marking
heads have completed their reversal, and marking head
21g is fully in its position for recoating. - When this
timer relay times out,.its contacts 130 open and break
the current path to relay J, which thus resets itself. A
conductor 192 connects conductor 161 with one contact
of the normally open set 131 of timer relay S. A con-
ductor 193 connects the other contact of set 131 with
conductor 162. When the timer relay times out and. its
contacts 131 close, they complete a current path through
the coil of relay N. This current path is from line 55
via conductor 145, contacts 113, conductors 161 and
192, contacts 131, conductors 193 and 162, the coil of
relay N and conductor 163, to line 56. .

As before, relay N seals itself in and energizes sole-
noid 166 to move the coating transfer roll across the
marking head. The cam 51 on shaft 41 subsequently
cioses switch 50 and energizes relay M and timer relay
T for resetting relays N and P in the same manner as
before when they reset relays N and Q. When relay
P is de-emergized, opening of its contacts 119 and 120
resets timer relay S. When its contacts 121 and 122
open, they de-energize solenoid 153 and release the
force which holds valve 32. When contacts 116 and

5 117 of relay N open, they de-energize solenoid 166,

and the spring return on valve 49 returns the coating
transfer roll to its normal position as before. The ma-
?hine again is ready to receive two more pipes for mark-
ing.

Operation

The operation of the machine can be summarized as
follows: A preceding piece of equipment, in this ex-
ample a hydro-test machine, introduces two pipes A
and B to the marking machine, one on each side. of its
arms 18, which are in their up position. These arms
thus retain pipe B. Pipe A rolls down the sloping rails
15 of the marking machine, across the marking head
21, where it receives its marking, across switch 29,
and then either to the reject cradle 12 or the distribu-
tion conveyor 13.

As pipe A actuates switch 29, it operates part “p»”
of the electric circuit, which reverses the marking heads
21 and 21a. The former moves to a position for re-
coating, while the latter moves into a position. for mark-
ing the next pipe. The coating transfer roll 44 then
wipes across the marking head 21 and applies a fresh
supply of coating fluid and returns to its normal position.

Subsequently either pipe A operates switch 24 on the
distributing conveyor, or else the reject cradle operates
switch 24a, to operate part “a” of the circuit. Arms 18
move to their lowered position and release pipe B and
then return to their raised position. Pipe B rolls across
the marking head 214 and switch 29. The marking heads
again reverse themselves and the marking head 21a is

55 recoated. As soon as pipe B leaves the machine, the

machine is ready to receive two more pipes.

From the foregoing description it is seen that the ma-
chine of the present invention furnishes an automatic
means for marking cylindrical articles such as pipes. The
machine receives such articles in pairs, and automatically
marks them and discharges them in properly spaced rela-
tion. ~ The electric operating circuit of the machine con-
veniently can be interlocked with preceding and succeed-
ing equipment, thus regulating feeding of articles to the
machine,

While I have shown and described only one preferred
embodiment of the invention, it is ‘apparent that modi-
fications may arise.. Therefore, I do not wish to be limited
to the disclosure set forth, but only by the scope of the
appended claims.

I claim:

1. A machine for marking cylindrical articles com-
prising a support having a sloping surface along which
an article can roll, a shaft mounted on said support for
rotation on an axis parallel to the axes of rotation of the
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articles, a pair of diametrically opposed miarking heads
fixed to said shaft, one of said marking heads ‘occupying
a ‘position in which an article -on said surface can roll
across it and receive a marking, the other of said marking
heads occupying a position for recoating with marking
fluid, drive means for rotating said shaft in half revolution
steps and thereby reversing said marking heads, an electric
circuit incltuding a switch on said sloping surface adapted
to be actuated by an article passing thereover for operaf-
ing said drive means, rotating said shaft-and thus reversing
said marking heads, a second shaft rotatably mounted on
said support and being parallel to and below said first
named shaft, arms fixed to said second shaft, a coating
transfer roll rotatably mounted on said arms, means occu-
pyinig a fixed position for applying ‘marking fltid to said
roll, ‘said arms normally holdihg said roll in a position
to receive marking fluid from said last named means and
clearing said marking heads, and ‘additional drive means
operatively connected with said circuit for rotating said
second shaft first in one direction and then in the other
after each reversal of said marking heads and thus wiping
§aid roll across the marking head which is in its recoating
position and then returning said roll to its normal position.

2. A machine for marking cylindrical articles compris-

ing a support having a sloping surface along which an °

article can roll, a shaft mounted on said support for rota-
tion on an axis parallel to the axes of rotation of the
articles, a pair of diametrically opposed marking heads
fixed to said shaft, one of said marking heads occupying
a position in which an article on said surface can roll
across it and receive a marking, the other of said marking
heads occupying a position for recoating with marking
fluid, fluid pressure means for rotating said shaft in half
revolution steps and thereby reversing said marking heads,
an electric circuit including a switch on said sloping sur-
face adapted to be actuated by an article passing there-
over'for operating said fluid pressure means, rotating said
shaft and thus reversing said marking heads, a second
shaft rotatably mounted on said support and being paral-

el to and below said first named shaft, arms fixed to 3

said second shaft, a coating transfer roll rotatably mounted
on said arms, a trough fixed to said support and adapted
to contain marking fluid, a coating roll dipping into said
trough, said arms normally occupying a position in which
said transfer roll contacts said coating roll and clears
said marking heads, and fluid préssure means operatively
connected with said circuit for rotating said second shaft
first in one direction and then in the-other after ‘each
reversal of said marking heads and thus wiping said trans-
fer roll across the marking hedad which is in its recoating
position-and then returning said transfer roll to its normal
position.

3.. A machine for marking cylindrical articles and
adapted to rteceive such articles in pairs comprising a
support having a sloping surface along which an article
can roll gravitationally, normally faised- armis ‘projecting
above said surface for holding back one.of the articles

- while the other rolls-along said ‘surface, a shaft mounted
on said support ‘for rotation on an axis parallel fo the
axes of rotation of the articies, a pair of diametrically
opposed ‘marking heads fixed to said shaft, ome of said
marking:heads occupying a position in which an article
on said surface can roll across it and receive a marking,
the other of said marking heads occupying a position for
recoating with marking fluid, drive means for rotating said
shaft in half revolution steps and thereby reversing said
marking heads, an electric circuit: including a switch on
said sloping surface adapted to be actuated: by an-article
passing thereover for operating said drive:means, rotating
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said shaft and thus reversing said marking heads, a second
shaft rotatably mounted on said support and being parallel
to and below said first named shaft, arms fixed to sdid
second shaft, a coating transfer roll rotatably mounted
on said last named arms, means occupying a fixed posi-
tion for applying marking fluid to said roll, said last
named arms normally holding said roll in a position to
receive marking fluid from said last named means and
clearing said marking heads, additional drive means oper-
atively connected with said circuit for rotating said second
shaft first-in one direction and then in the other after
each reversal of said marking heads and thus wiping said
roll across the marking head which is in its recoating posi-
tion and then returning said roll to its normal positiomn,
and a second -electric circuit including a switch adapted
to be actuated by the article for lowering said first named
arms below the surface of said support and thus releasing
an article held thereby.

4. A machine for marking cylindrical articles com-
prising a support having a sloping upper surface along
which the articles can roll gravitationally, stop means
carried by said support adjacent the higher portion of said
sloping surface and adapted to move between raised and
lowered positions and normally occupying its raised posi-
tion in which it projects above said sloping surface, said
sloping surface being adapted to receive articles which
are placed thereon from above in spaced apart pairs on
opposite sides of said stop means, said stop means being
adapted initially to hold back the second article while the
first rolls down said sloping surface, marking means car-
ried by said support across which articles can roll and
receive a marking, motive means on said support for rais-
ing ‘and lowering said stop means, and actuating means
for said motive means located in the path of articles be-
yond said marking means, said motive means being
adapted to lower said stop means below said sloping sur-
face and thus release the second article after the first
article passes said actuating means.

5. A machine as defined in claim 4 in which said oper-
ating means includes a piston and cylinder connected to
said stop means, and said actuating means includes a
solenoid operated valve connected to said cylinder, an
electric ‘switch located in the path of the articles, and
a circuit connecting said switch and said valve.

6. A machine as defined in claim 4 in which said mark-
ing means includes a pair of marking heads rotatably
mounted on said support, one of said marking heads
occupying a position in which an article on said sloping
surface can roll across it and receive a marking, the
other of said marking heads occupying a position for
recoating with marking fluid, means for reversing the posi-
tions of said marking heads after passage of an article over
one of them, and means for recoating each marking head
after it moves to its recoating position.
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