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UNITED STATES PATENT OFFICE

DIPPING MACHINE

Lloyd E. Maguat, Easton, Conn., assigner to The
‘Black Rock Manufacturing Company, Bridge-
“port, Conn., a coerperation of Connecticui

Application February 25, 1941,-Serial No. 380,452
(CL.'18—24)

9 'Claims.
1

This invention -relates to new-and-useful im-
provements.in: rubber . dipping.-machines and has
particular relation to an-automatic machine hav-
ing a definite cycle of operation and adapted for
the-making- of -dipped rubber. articles made from
any.solution of.rubber-or rubber-like material-or
of any rubber-or.ribber-like latex.

The objects and -advantages of the invention
will become apparent from -a . consideration of
-the .following detailed. description.taken in con-
nection with the:accompanying drawings where~
in.a-satisfactory. embodiment. of -the invention .is
shown. -However, it.is to:be.understood that the
Invention -is-not limited -to-the details- diselosed
but includes all such variations and modifications
as.fall within the spirit of the.invention.and the
.scope -of the .appended -claims.

In the drawings—

.Pig. .1 :is.a front elevational view .of .the .ma-~
.chine.of the.invention; .

Fig. 2.is a side elevational view .thereof;

JFig. 3 .is an -enlarged .front elevational view
.of .the .control.panel of the machine;

Fig. 4 is a diagrammatic .view showing the
piping arrangement-and the wiring diagram;

Pig. 5 is a wiring diagram .of :a -slow .motion
.control valve;

-Fig. ‘50 is-a-detail view showing a locking.or
latching means employed .in ‘the control of the
.slow.motion valve;

Flig. 6:is.a-detail elevational view of the-mount-
.ing. of .a.guide -roller;

‘Fig. -7 is a sectional view-taken .as along the
line 1—T of Rig..6;

Fig. 8 is a sectional view taken as along.the.line
-8—8. of -Fig. 3;

.Fig..9 .is 'a .sectional view .taken .as.along the
line.9—9 of Fig. 3;

Fig. 10 ds-a .sectional view taken as along the
Jine - 190—10.0of Fig. 3; .and

Pig. 11.is.a-view taken.as looking from the left
Jin'Fig. 10.

Referring in -detail .to -the :drawings .the ma-
.chine of the .invention comprises a base includ-
ing side members 10 and a -cross -member (1.
The:machine frame mounted on the base:includes
vertical side.members .12 and a top cross mem-
ber -13. Al .of the structural members men-
tioned .are I-beams or channel members of suf-
ficient dimensions to give .the machine the de-
sired rigidity. Vertical .side members 12 .are
channel .members .and -are arranged with their
open sides facing one .another. Within -said
channel. members.are mounted vertical .guides 14
and .15 respectively .secured.in.place as by bolts
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arc .of 180 degrees.

{5 and each having a V-shaped .channel there-
in receiving and forming runways for.rollers as
will appear.

Supported on the cross member 't of the ma-
chine base’is a tank {7 containing a rubber solu-
tion .or .containing latex .as the case may be.

‘Nertically .mavable 'in .the machine frame .is .a
_carrier .generally designated 18 and comprising

an upper meniber or I-beam {9.from which de-
pends bars.28-at their lower ends receiving short
shafts 2] projecting from the ends of a rack 22.
This rack, which is preferably maide.up of four
channel iron members, is a part of ‘the dbove

mentioned vertically movable carrier and 'is

adapted to.support,.in.a manner.to.be described,

form.boards 23 on which are mounted any de-

sired-forms 24. :
Passing through an opposite pair of the chan-

nel members of .the.rack 22 .are the longer.arms

.of clamps.25. At -the upper side.of the rack the

:ends of these-arms are,pivotally connected with

cam-levers 26 .and it .will be .clear, .especially
from Fig. 1, that the cam-levers are movalble
from positions wherein their lower.ends .27 are
.Clamping. the-form boards 23 against the under-
side.of ‘the rack to positions wherein said.ends
.are-lowered with respect to the said sides of the
rack. When.the cam-levers have been manudlly
rocked to lower the form boards the latter.may

‘be .xremoved from the rack.for placemert .in a

drier.gs is.usualin the art.

Fixed to.one of the short shaits 21 is a crank
28 adapted .to be.manually manipulated to.rock
4he rack through.an.arc of 180 degrees -wheréby
to dispose-the form -boards-at -the upper side-of
the.rack. The.purpose .of this swinging of the

rack will later -be described.

AMounted .on the.shaft with the crank .s -a

ratchet disc .28 .and mounted on .a bar 29 by

means.-of .a,pivot 38.is a pawl 31 nermally urged
by.a.spring.32-in.a. direction-to enter.a.notcéh in
the.ratchet.disc.29. "With this construction when
the rack is to be reversed the operator -disen-
gages the pawl 31 from the disc 29 and -then
using the crank 28 swings the rack. through the
Then .the pawl, being re-
leased, is moved by the spring:32 and engages in

the nexgt notch of the ratchet disc and secures
the parts.in their new positions. For the pres-

ent.purpose the ratchet-disc has but two notches

.arranged 180 degrees. apart.

‘Vertical movement .is.imparted to the .carrier
18 by hydraulic .means. .Such-means as.herein
disclosed includes a.cylinder 33 mounted.on the
top cross bar.or member 13.0f the machine frame.
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Within cylinder 33 is a piston 34 (see Fig. 4) and
a piston rod 35 passes through both ends of the
cylinder and is connected with the piston 34.
Since the piston rod extends from both sides of
the piston the latter has the same exposed area
at each of its sides. A pipe 36 is provided for
supplying and exhausting fluid under pressure
to and from the upper end portion of cylinder
33 while a similar pipe 387 performs the same
functions in connection with the lower end por-
tion of the cylinder.

Mounted on the carrier 18 (see Fig. 1) and lo-
cated at the outer sides of the rods 2§ are short
vertically disposed sections 49 of I-beams. These
parts serve to mount small rollers 41 having V-
shaped edge portions received or operating in the
channels of the vertical guides 14 and (5 above
described. Each of these rollers is mounted on
the outer end of a bar 42. Plates 43 are welded
to the I-beans 48 (see Figs. 7 and 8) and the bars
£2 are secured to said plates as through the use
of bolts 44 passing through the bars and thread-

ed into tapped openings in the plates. To pro-
vide for proper adjustment of the rollers with re-
lation to the guideways or tracks {4 and 15 the
bars are slotted at 44a for the passage of the
bolts £44. Owing to the use of the pair of verti-
cally spaced rollers at each side of the carrier
shotld the top bar 18 of the carrier spring slight-
1y under load there will be no binding of the roll-
ers in the guideways stch as would occur if elon-
gated guide members were engaged in the guide~
ways. "

The fluid rubber or latex in the tank #7 is slow~
1y circulated therein to prevent the formation of
a skin thereon. However the circulation must
not serve to agitate the upper surface of the lig-
uid in any such manner as to trap air therein.
As herein disclosed the liquid is circulated by a
pump generally designated 85 the impeller car-
rying shaft 46 of which is rotated by a driven belt
(not shown) trained over a pulley 47 on the out-
er end of such shaft. The impeller serves to feed
the liquid rubber slowly through a pipe 48 into
one end of the tank. At such end of the tank is
a high baffle plate 49 is disposed so that the lig-
uid enters the tank in a portion thereof which is
not to be entered by a form during a dipping op-~
eration.

Baffle 49 is raised from the bottom of the tank
to leave a passage 58 and inwardly of the baffle
49 is a second baffle 5 reaching from the bottom
of the tank to a point below the upper end of
bafile 48. Near the other end of the tank is a baf-
fle 53 similar to baffle 5!. The space between the
baflles 81 and 83 is that into which the forms are
dipped during the use of the machine. As the
fluid rubber enters the tank from pipe 48 it
builds up in the space 55 between the tank end
and the bafie 49 as to a height above the upper
end of bafile 51, The height which the liquid rub-
ber may reach in the space 55 is indicated by the
line 55.

The level of the liquid rubber into which the
forms are dipped is just over the upper edges of
the bafiles 51 and 53. Thus a slight head is built

_up in the space 55 by the pump 45 and this head
is the force used for moving the rubber through
the space 50 and over the baffle 51 into the main
portion of the tank. Necessarily a very slight
flow of the liquid rubber results and any excess
of the liquid rubber overflows into the space 58
between the baffle 83 and the tank end and is re-
moved from the tank through a pipe 57 connected
(in a manner not shown) with the intake pipe
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58 {0 the pump 45. Thus the liquid rubber is
kept in constant circulation and the upper or top
portion thereof dees not have an opportunity to
form a skin.

Mounted on one of the vertical side members
12 of the main frame of the machine is a control
panel generally designated 59. Preferably this
panel comprises a sheet of brass or the like bent
to a channel formation as shown best in Fig. 9.
Starting and stopping switches 69 and 61, re-
spectively, are mounted on the upper portion of
panel 83. On an intermediate portion of the
panel are located speed control switches 62 and
83 while on the lower portion of the panel is a
reversing switch 64. Switch 68 is a normally
open switch while switch 61 is a normally closed
switch. :

‘As shown in detail in Fig. 8 switch 6! is mount-
ed on the rear side of panel &9 as by means of a
strap 65 and includes an operating arm 68 car-
rying a roller 67 at its upper end. In alignment
with the switch arm 88 the panel is provided with
a slot 68 opening through the upper end of the
panel. Slidable in and guided by the edges of the
slot is a block 68 secured to a rod T8 located at
the forward side of the panel and movable
through a bearing 7!. A screw 72 serves to se-
cure the block and rod together in the desired
positions of adjustment. A coil spring 713 has
one end secured to the block 69 and has its other
end anchored as to the panel 59 and this spring
constantly tends to move the block and rod down-
wardly from the switch arm roller 67. When the
block is in a lowered position the switch is free to
close.

Switch 62 comprises upper and Iower fixed con-
tacts 74 and 15 and a movable contact element
18 adapted to engage either of said fixed contacts.
This switch operates with a toggle-like action
and when the movable element is forced from
engagement with one of the fixed contacts and
through a dead center position it is snapped into
engagement with the other of the fixed contacts.
Thus the movable contact element 78 is in posi-
tion engaging one of the fixed contacts at sub-
stantially all times.

Switch 63 (which is in the same housing as the
switch 62 and is operated by the same means and
at the same times as in Figs. 3 and 9) comprises
two fixed contacts 78 and 79. A movable contact
element 80 in said switch is adapted to engage
either of said contacts as described in connection
with the element 76 of switch 62 and is in fact
operated in unison with said element 76 as will
appear, ' )

Switch 84 is of substantially the same con-
struction as either of the switches €2 and 83 and
comprises two fizxed contacts 8f and 82 and a
movable contact element 823 adapted to engage
either of the fixed contacts. This movable con-
tact element is also operated with a snap action
and when moved through a dead center position

" from engagement with one of the fixed confacts

65

70

-1

immediately snaps into engagement with the
other fixed contaect.

As shown in Fig. 2 the switches 32 and €3 are
adapted to be operated by the lower end of a bar
84 vertically movable on the panel 58. - To this
end the switches include an operating rod or but-
ton 85 against the outer end of which is located
one end portion of an arm 88 pivotally mount-
ed as at 87 and on its intermediate portion car-
rying a roller 88 adapted to be engaged by the
lower end of the bar 84 as will appear. Move-
ment of bar 84 relative to the panel 59 is guided
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as the panel is provided with a slot 89 opening
through its lower end and the bar is movaple in
said slot as suggested in Fig. 9.

Attached to the upper end of the bar 84 is a
coil spring 89 having its upper end anchored to
the panel as at 81 and it will be clear that this
spring is constantly tending to move the bar
84 upwardly and that upward movement of the
bar is limited by the upper end of the slot 89.
A scale 82 is marked off on the panel or on a
separate plate secured to the panel as may be
desired. Movable over this scale and carried by
the bar 84 is a pointer 93 secured to the bar as
by means of a screw 94 having a relatively long
exposed shank portion 95.

It is to be understood that as the bar 84 is
moved downwardly its lower end engages the
roller 88 and shifts the movable contact elements
of the switches 62 and 63 from engagement with
the upper contacts of said switches into engage-
ment with their lower contacts. Then as the
spring 99 moves the bar upwardly releasing the
roller 88 the switches return to normal and the
movable elements of the switches return to posi-
tions engaging the upper contacts.

As pointer 93 is secured to the bar 84 by the
screw 94 it will be understood that the pointer
may be adjusted along the bar and the purpose
of this arrangement will appear. During down-
ward movement of bar 84 the latter rides against
the roller 83 maintaining the switches in the
positions to which they have been moved as when
the upward movement of the bar, under the ac-
tion of the coil spring, carries the bar above the
roller 88 the switches return to normal.

Reversing switch 64 includes a crescent shaped
operating memper 98 the free ends of the arms
91 and 98 of which are disposed above and below,
respectively, a lug 99 on a block 180 adjustably
secured on a rod 181 located at the forward side
of the panel 59 and vertically movable in bear-
ings (062, Switch 64 is located at the rear of
panel 59 but the latter is provided with a slot 103
opening through its lower end and into which
slot the lug 99 projects for cooperation with the
switch arms 97 and 98 and also to guide the
movements of the block 100 and rod 10f. A
screw or other suitable means 104 adjustably se-
cures the block on the rod. |

With the arrangement described it will be
understood that on the lug 99 being moved
downwardly (from the position of Fig. 3) it will
engage the switch arm 98 and reverse the mov-
able contact element of the switch 64. Similarly
on the lug $9 being thereafter moved upwardly
it will engage the switch arm 97 and restore the
switch to normal. This is true since the switch
is @ snap switch and when the arm 98 is engaged
and moved to carry the movable contact element
of switch 64 through a dead center position the
arm 97 also moves and then is carried to a posi-
tion over the lug 99 when the switch snaps over
to close a circuit through the lower of its fixed
contacts.

A rigid arm 185 movable with the carrier 18
projects over the panel 59 in a manner to bring
akout operation of the switches. Af the end of
a dipping cycle said arm engages the lower end
of rod 18 and moves the same upwardly against
the action of spring 13 opening the switch 6f
and bringing the machine to a stop.

To start the machine the operator manipulates
a handle 186 to close the normally open switch
§0 and at the same time the required movement
of the handle results in an upward movement
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being given a rod 107 extending vertically along
the panel. At its lower end this rod is threaded
or otherwise secured in a block {08 carrying a
short bar 109 fixed in the block 180 above men-
tioned. ‘Thus as the handle is manipulated to
close the starting switch 60 the block (00 is
moved upwardly whereby its lug 99 engages the
upper switch arm 97 and returns. the switch €4
to normal.

Referring now to diagrammatic Fig. 4 at ({1
is indicated a constantly operating hydraulic
pump taking liquid from a supply tank 12
through a pipe 113. The discharge of the pump
is through a pipe |14 having a pressure regulat-
ing and relief valve 115 therein and which serves
to control the pressure at which the liquid is de-
livered to the cylinder 33 by by-passing excessive
lguid back to the tank 112 through pipe {16.

Beyond the relief valve 115 the pipe {14 dis-
charges into a pair of branches {17 and (18 in
the former of which is located a manually adjust-
able needle valve (19 and a “fast” valve 120 while
in the latter is located a manually adjustable.
needle valve {21 and a “slow” valve 122.
Branches $7T and {8 discharge into a pipe 123
connected with a four-way reversing valve 124.
Said reversing valve supplies liquid under pres-
sure to and provides for exhausting of liquid
from the pipes 36 and 37 above mentioned and
which are connected with the upper and lower
portions of the cylinder,

Needle valves 119 and 121 are manually ad-
justed to permit of a maximum rate of flow
through the respective branches i{7 and 118 of
the pipe line to valve 124. 'The adjustments made
will depend on any particular job to be periormed
by the machine, TUsually valve "12f is more
nearly closed than is valve 1{9 whereby a more
restricted flow is possible through line 18 than
through line 147 and line [{8 may therefore be
referred to as a “slow” line.

Valve {28 is called a “fast” valve as it opens
and closes fast and is in the “fast” line to dis-
tributing valve 124. While the particularly con-
struction of valve 128 is not important it may be
of the construction of the valve shown on page
13 (May 1, 1939) of the “Industrial Control
Handbook,” published by General Electric Com~
pany, of Schenectady, New York. Valve 122 is
herein identified as a “slow” valve since it is in
the “slow” line to valve 124 and is opened slowly
by the cam t48 as hereinafter more fully set
forth,

Valves 120, 122 and 124 are electrically con-
trolled. To simplify the drawing the various cir-
cuits are shown as grounded. Current supply
line from any suitable source includes wires {25
and (26 in which are located a main switch 127,
Starting and stopping switches 68 and 61 are con-
nected in parallel in line 125 and the movable
contact elements of switches 62 and 64 are con-
nected with such line by wires 128 and 129,
Thus when switch 60 is closed to start the ma~
chine a circuit is closed through the contacts 74
of switch 62 and through a wire 130 to the “fast”
valve 128 energizing the solenocid thereof and
opening such valve. At the same time through
the upper contact 81 of switch 64 a circuit is com-
pleted to the solenoid 131 of the valve 128 through
wire 132 whereby the valve is placed in condition
to supply liquid under pressure to the pipe 36 and
cylinder 33 and to place the pipe 37 in communi~
cation with a return pipe 138.

As the liquid under pressure moves the earrier
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18 downwardly bar {85 releases rod 78 and the
coil spring 73 moves the rod and the block 63
downwardly permitting the normally closed
switch 8! to close. Now the starting switch may
be released. The carrier continues downwardly
and at the desired point, depending on the ad-
justment of the pointer 93 on the rod 84, it en-
gages the shank 85 of the screw 94 and forces
the rod 84 downwardly engaging the roller 88 and
reversing the switch 82 so that its movable ele-
ment 75 is shifted from engagement with the
upper fixed contact 74 into engagement with the
lower fixed contact 75.

This brings about an opening of the circuit to
the “fast” valve [26 and a closing, through wire
134, of a circuit to the “slow” valve {22. Valve
{20 is thus closed and valve 122 is opened as will
later appear. The tripping of switch 62 results
in tripping of switch $2 so that its movable con-
tact 80 is shifted from engagement with fixed
contact 78 into engagement with fixed contact
79. However, at this time switch 3 is not ener-
gized,

Continued downward movement of the carrier
rasults in bar #25 being brought into engagement

the same and the lug 92 downwardly causing the
latter to engage the switch arm 82 and bring
about a tripping of the switch €4 shifting its ele-
ment 83 from engagement with contact 84 into
engagement with contact 82. This results in
an opening of the circuit to the reversing valve
solenoid 131 and the closing of a circuit through
2 wire 1235 to the movable element 88 of switch
83 and which element is now in engagement with
contact 79 of such switch, ;

Thus while the circuit to the solenoid {31 of the
reversing and distributing valve {24 is now open,
a circuit to the solenoid §3§ of such valve is closed
through wire 137 from switch coantact 19 and a

ire 138 connecting wire 137 with the solenoid
£36. Connected in the wire 137 is a timer device
{39 which functions to keep cpen the circuit to
solencid 13§ for a predetermined length of time
for a purpose to be set forth.

When the solenoid {3f is energized it attracts
the armature or core attached to lever 140 and
rocks the latter to position the valve i24 for the
supplying of liguid under pressure to the upper
end portion of cylinder 3% and for exhausting of
liguid from the lower end of the cylinder so that
when the solenoid {2{ is energized the carrier
is being moved downwardly. At the end of the
downward movement of the carrier the har {95
trinping element 83 from contact 81 into engage-
ment with contact 82 opens the circuit to sole-
noid {34 and attempts to close a circuit to sole-
noid 133, When the latter is energized the valve
124 is reversed and supplies liquid under pressure
to the lower end portion of cylinder 3% and per-
mits of the exhausting of liquid from the upper
end portion of such cylinder. Now the piston 34
will be moved upwardly in the cylinder and rod
35 being connected with carrier 18 the latter will
bz moved upwardly in the main frame of the
machine,

At a predetermined point in the upward move-
ment of the carrier the bar {85 will be moved
from the bhar 88 or at least from engagement
_ with the shank 85 of the screw 84 and the coil
spring 98 will raise such bar and the switches
82 and 63 will be reversed or shifted back to nor-
mal condition. As the switch element 75 is thus
moved it leaves contact T8 opening the circuit
to the slow valve 122 and it engages contact 74
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closing the circuit through wire {30 to the fast
valve 120,

When the switch 63 is reversed at this time
its element 80 is moved from engagement with
contact 79 into engagement with contact 78 plac--
ing the same, through a wire {3%¢q in circuit with
wire §38 connected with the reversing valve sole-
noid {38. A timer 4! in the line 137a keeps
the circuit open through such wire for a prede-
termined time for a purpose to be explained. Af-
ter such delay as is experienced due to the pres-
ence of the timer {4 the upward movement of
the carrier is resumed at a “fast” rate valve 120
now being open. As the rack reaches the limit
of its upward movement bar {85 engages the
lower end of rod 79 (see Fig. 8) and moves such
rod upwardly carrying block 69 into engagement
with roller 67 and bringing about opening of the
normally closed stopping switch 81,

Thus since the switch 69 is open the machine
is brought to a stop, sclenoids {31 and (3§ each
being deenergized the valve 124 is balanced and
the whole machine is at rest. The operator now
moves the crank 28 and reverses the rack 22 to
dispose the latter with the form boards at its
upper side. The form boards are removed and
placed in s drier eor the like and new boards
mounting forms are placed on the rack, the lat-
ter is reversed by using the crank 28 and the
handie {86 is operated to close the starting switch
86 and as soon as the bar 185 is carried down-
wardly away from the bar 78 such handle may
be released and the machine will then automati-
cally go through its predetezmmed cycle of op-
eration.

In this connection it is noted that when the
operator shifts the handle {86 to close switch
38 he moves the rod {87 and through the cross
bar §88 raises the rod 184 with the block §80 and
the lug 88 and the latter trips the switch 64 1o
dispose its movabie contact element in the posi-
tion of Pig. 4 wherein the circuit is closed to
the “down” solenoid {31 of the reversing and dis.
tributing valve (24,

By loosening ‘screw 72 the rod 70 is made free
for adjustment through the block 68 and the loca-
tion of the lower end of the rod determines the
point at which the carrier {8 will stop at the end
of a cycle of the machine’s operation. Whan
making an adjustment of the rod the point of
stoppage of the machine may be determined hy
locating the lower end of the rod with reference
to the graduations (42 which may be on the
panel 59 or may be on a separate plate attached
to such panel.

As engagement of the bar {05 with the shank
95 of screw 88 defermines the movements of bar
or rod 84 adiustment of such screw in relation
to the length of the rod will bring about g change
in the timing of the machine. When the screw
is loosened it is adiusted along with the pointer
83 and by reading the latter in connection wit
the marks 92 the times at which the “fast” valve
{20 and the “slow” valve {22 are placed in and
out of operation may be controlled.

Since switch 64 brings about a reversal of the
direction of movement of the carrier {8 it will
be seen that adjustment of the rod {8 vertically
will bring about a change in the depth to which
the forms are moved into the contents of the
receptacie {7, Rod 181 may be adjusted through
the block {83 on loosening of the screw {84 and
if it is adjusted downwardly the forms will be
carried deeper into the tank {7 while if it is ad-
justed upwardly the dip will not be so deep. Thugs
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9
the rod 181 is adjusted according to the length
of the articles being manufactured.

Fig. 5 diagrammatically illustrates the immedi-
ate control of the “slow” valve 122. In such fig-
ure an electric motor 143 through a worm and
worm gear 44 and 145 respectively, drives a cam.
{46 against which rides, except when the valve
122 is open, a bar 147 longitudinally movable
through any suitable support as through a
mounting {£8. A coil spring {48 about a portion
of bar 147 and bearing at che-end against the sup-
port 148 and at its other end against a collar
158 fixed to the bar, normally tends to keep the
bar in engagement with the cam 14§ and when
the bar is not otherwise held does keep it against
the cam. .

Fixed to the bar {47 is a block {5f having a
notch 182 receiving the free end portion of the
operating lever £53 of the valve 122, - Also fixed
to said bar is a block I54 adapted to engage and
move the handle 155 of a switch 156 as will ap-
pear. A solenoid {87 controls a locking bar 158
and g coil spring 159 connects said locking bar
with the core of the solencid. The locking bar
is pivotally mounted as in Fiz. 5a and includes
g bevelled portion 189 which is pulled into a notch
in the bar {47 when the latter is in the extreme
position in which it is shown.in Fig. 5 and the
solencid is energized. )

The solenoid is connected with the latch 158
through the spring {58 in order that the solenoid
core may seat home before the latch actually
reaches the bottom of the notch in bar 147. Owing
to the bevel of part 169 the spring 149 may move
the locking bar 158 out of the notch in the bar
141 when the solencid is deenergized although
if desired a counterbalancing spring may be at-
tached to the locking bar.

‘When the solenoid (57 is deenergized the coil
spring 149 urging the bar 141 to its normal posi-
tion causes the sides of the notch to act on the
bevelled sides of part 168 of the locking part or
bar 158 whereby the latter is cammed out of said
notch and then the spring (29 returns the parts
to normal positions. A second switch 181 has a
handle 162 disposed for operation by a finger-
like member 183 carried by the cam 148. The
latter is rotated in the direction indicated by the
arrow 164 and the motor 143 includes a variable
speed drive for the shaft 165 through which the
worm gear {45 is driven.

Prior to the tripping of the switch 82 on the
downward movement of carrier {8 and after
tripping of said switch during upward movement
of the carrier the wire 134 is deenergized. At
these times the valve (22 is completely closed
and the switches 156 and 18{ are both normally
closed switches and are closed. Now on ener-
gizing of wire 134 solenoid {57 is energized and
tries to move the lock bar 158 downwardly to a
position locking the bar 1471 against movement
by the coil spring 149. However, the notch in
the bar 147 is not in alignment with the locking
bar at this time as such bar 147 is in the dotted
line position of Fig. 5 and against the low point
of cam 1486,

At this time switch 164 is open ifts handle be-
ing held in the full line position by the finger
163 on the cam 44§ but switch 158 is closed its
handle being in: the dotted line position.. Thus
through switch 158 a circuit is completed to
motor 143 through wires {65 and 165 and the
motor is operating moving the cam 146. As the
cam turns it shifts the bar 147 toward the left
(as viewed in Fig. 5) moving the block (51 and

10
through the valve handle 153 gradually opening
the valve (22 so that the piston 34 is moved but
slowly in the cylinder 33 and thus the carrier 18
is moved but slowly.

The speed of movement of piston 34 and thus
of the carrier I8 is controlled by the configura-
tion of the cam {46. As the valve {22 is being
opened the block {54 is moving switch handle

" 155 and thus brings about opening of the switch
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156, However, the circuit to the motor 143 is
maintained since the finger (88 has now passed
the switch handle 162 and the switch (61 returns
to its normal closed condition maintaining the
circuit to the motor as its wires 187 and 168
connect it in parallel with the switch 156. When
the high point of cam 146 is reached the solenoid
157 being energized its locking bar 168 is drawn
downwardly moving the locking bevelled portion
160 into the notch in the bar (47 and securing
the latter in the full line position shown.

The motor 143 continues to operate and fi-
nally the finger 163 engages the switch handle
162 and moves the same opening the switch 164
whereupon the motor circuit is broken and the
latter stops. As the locking bar 158 is func-
tioning the valve 122 is maintained opened but
when the line 134 is next deenergized on revesal
of the switch element 75 by the bar 105 during
upward movement of the carrier i8, the coil
spring 149 acts as above described shifting the
bar 147 back to the dotted line position of Fig.
5. This results in closing of the valve 122 and
closing of the switch 156 as well as deenergizing
of the motor {43. 'Thus the means controlling
valve 122 is returned to normal condition ready
for use when line 134 is again energized.

Assuming rack 18 to be loaded with forms the
operator closes switch €68 and thus completes
circuits to the “fast” valve 120 and the “down”
solenoid (31. At this time valves {19 and i2i
have been manually set and control the maxi-
mum -passage of liquid under pressure to the
cylinder 33. The carrier starts downwardly
rather rapidly and moves at the rate established
by the setting of valve 149 until the bar 105 re-
verses the switch 62 deenergizing the solenoid
of valve 120 and energizing the motor 143 of
the “slow” valve {22. This occurs just as the
forms 24 (or other forms) on the carrier are

-about to enter the rubber in tank 7 and is con-

trolled by the setting of rod 84 and screw 94.
Thus' the speed at- which the forms enter the
rubber depends on the rate of opening of the
valve 122 and the forms enter the rubber very
slowly.

From the foregoing it will be understood that

" the rate of movement of the forms into the rub-
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ber depends on the configuration of the cam {46
and that the rate of movement of the forms in
the rubber depends on the setting of the valve
121 and the extent to which the valve 122 is
opened by the cam {46. When the “fast” valve
120 is closed the carrier is stopped and then is
started with a gradually accelerating movement
as the cam 146 slowly opens the valve 122 and
because of the setting of the needle valve 121
the carrier is not moved as fast when the valve
122 ‘is fully opened as when the valve 120 is
fully open. At the end of the down stroke,
which depends on the setting of the rod I8,
switch 64 is reversed opening the circuit to the
“down” solenoid {31 and closing the circuit
through wires 137—1{38 and the timer #33. ‘The
setting of the timer is predetermined and con-

trols a pause of the carrier {8 at the lower limit
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of its stroke so that rubber may collect or coat
onto the forms.

When the timer closes, the circuit to the “up”
solencid 136 is completed and the circuit o the
“slow” valve remains closed so that the carrier
and its load move slowly upwardly raising the
forms in the rubber. When the bar {85 trips
the switches 62 and 83 during upward move-
ment of the carrier the circuit to the “slow”
valve 122 is interrupted and the circuit to the
“fast” valve 120 is again completed. A However,
at this time the circuit to the “up” solenoid (38
is through the lines 137a—138 and is interrupted
by the timer 141,

Thus the valve 124 is balanced and no addi-
tional fluid under pressure is being fed the cylin-
der 33 and the carrier is temporarily stationary.
This described operation takes place just as the
forms are leaving the rubber contents of the re-
ceptacle 17 and gives the forms a chance to drain
while yet approximately in contact with the con-
tents of the tank. When the timer {4{ closes
the circuit to the sclenoid {35 the “fast” valve {28
is open and the carrier {8 moves upwardly rather
rapidly as compared with its rate of movement
during the times the forms were in the rubber.

At the upper end of the stroke the bar 45
opens switch 6f bringing the machine to rest.
It will be understood that the proper adjust-~
ments are made for any particular iob so as to
have the carrier travel the minimum distance
required - for that particular job and that the
timers 138 and {41 are adjusted or set to repre-
sent the minimum pauses to prevent loss of time
and that for the same reason the “slow” valve
122 is used as little as.possible and the “fast”
valve 120 as much as possible and yet have the
machine produce the desired quality of product.
The configuration of the cam 14§ is determined
by the particular job to be performed. Valves
{19 and 12! having been manually adjusted for
a job they remain fixed until another job is to
be undertaken. The adjustments of these valves
determines the maximum rates of movements of
the forms when the “fast” and “slow” valves are
open.

Having thus set forth the nature of my in-
vention, what I claim is: .

1. In a dipping machine, a receptacle, a frame,
a carrier mounted by said frame for guided
movements toward and from the contents of the
receptacle, means for mounting. forms on said
carrier, hydraulic means for moving said carrier
in the frame to carry the forms into and out of
the contents of the receptacle, said hydraulic
means including a piston and cylinder construc-
tion, a source of liquid under pressure, valve
means for distributing such liquid to the cylin-
der at opposite sides of the piston to lower and
raise the carrier, a pair of valves comprising a
fast and a slow valve controlling the passage of
said liquid under pressure to the distributing
valve, means whereby said fast valve is open and
said slow valve is closed during movements of
the forms toward and from the contents of the
receptacle and said fast valve is closed and said
slow valve is open during movement of ths forms
into and out of and while in the said contents
of the receptacle, and said means for opening

said slow valve including a cam whereby the rate

‘of opening of said slow valve is controlled by the
contour of said cam.

2. In a hydraulic system, a piston and cylinder
construction, means movable by said piston to
projected and retracted positions, & source of
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liquid under pressure, valve means for distribut-
ing such liquid to the cylinder at opposite sides
of the piston to project and retract said means,
fast and slow valves controlling the rate at which
said liquid is supplied to the cylinder, means con-
trolling said valves whereby said liquid is sup-
plied at a higher rate during initial movement
of the first mentioned means toward and its
final movement from projected position than
during final movement of said first mentioned
means toward projected position and its initial
movement from projected position whereby said
first mentioned means is moved at a faster rate
during the first mentioned times than during
the latter mentioned times, said means control-
ling said valves comprising electrical means,
switch means controlling said electrical means,
means whereby on its movements to and from
projected position the means movable by the
piston trips said switch means to close said fast
valve and open said slow valve as said means
completes the initial part of its movement to-
ward projected position and to close said slow
valve and open said fast valve as the said means
movable by the piston completes the initial part
of its movement toward retracted position, said
switch means including adjustable means that
may be tripped by the means movable by the
piston from the desired position of the latter to
vary the relation between the initial and final
positions of its movements, and said means for
opening said slow valve including a cam where-
by the rate of opening of said valve is controlled
by the contour of said cam. ’

3. In a hydraulic means, a piston and cylinder
construction, a carrier connected to be moved by
said piston, a source of liquid under pressure,
valve means for distributing such liquid to the
cylinder at opposite sides of the piston to raise
and lower said carrier, automatic means control-
ling said valve means whereby the liquid under
pressure is supplied to the respective sides of the
piston at predetermined times, a line for sup-
plying said liquid under pressure to said valve
means for distribution thereby to said piston, a
second line for supplying said liquid under pres-~
sure to said valve means for distribution there-
by to said piston, independently adjustable
manually sperable valves located one in each of
said lines and controlling the maximum rate at
which such liquid under pressure may be sup-
plied the valve means by the respective lines,
a quick opening and closing valve in the line with
one of said manually operated valves, and a slow
opening valve in the line with the other of said
manually operable valves.

4. In a hydraulic system, a piston and cylin-
der construction, a carrier movable by said pis-
ton, a source of liquid under pressure, valve
means for distributing such liquid to the cylin-
der at opposite sides of said piston to raise and
lower the carrier, electrical means controlling
the position of said valve means and thus the
side of the piston to which said liquid is sup-
plied, a normally open manually operable start-
ing switch for controlling said electrical means
to have said valve direct said liquid to a side
of the piston to cause movement of the carrier
downwardly, a normally closed stopping switch
connected in parallel with said starting switch
and located to be opened by said carrier at the
end of its return movement and to be held open
by said carrier until the -latter starts its next
downward movement on closing of the starting
switeh, a reversing switch connected in -series
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with said starting and stopping switches and

operable by the carrier on its downward move- -

ment from one -circuit -closing position to an-
other to- cause said electrical means to reverse
said valve and supply said liquid under pressure
to the other side of said piston to raise the car-
rier, and 2 mechanical connection bhetween said
starting switch-and said reversing switéh where~
by as the former is manually closed the latter
is'returned to a position completing the closing of
the circuit to -said electrical means in a manner
to have the same again actuate the valve means
to- supply the liguid under pressure to the side
of the piston to -again move the said carrier
downwardly. )

5. In a dipping machine, a receptacle, a franze,
a carrvier mounted in said frame for vettical
movements toward and from the contents of
said receptacle, means for mounting forms on
said carrier, a piston and cylinder construction,
imeans connecting said piston with said carrier,
o source of fluid under pressitre, a distributing
valve, a line to sald valve comprising a pair of
branches each leading to said valve from said
source, lines from said valve to the respective
end portions of the-cylinder for the application
of fiuid under pressure to the respective sides of
said piston to move said carrier to and from the
contents of said receptacle, independently ad-
justable manually operable valves located one
in each of said branches and controlling the
maximum rate at which said fluid may be sup-
plied said distributing valve through the respec-
tive branches, a fast opening valve in one of said
branches, a slow copening valve in the other of
said branches, individually electrically operated
means controlling said distributing, fast opening
and slow opening valves, electrical circuits in-
cluding a manually operable starting switch to
close circuits to the controls of said fast opening
and distributing valves to rapidly supply fluid
to the side of said piston to lower the carrier
and forms foward the contents of the receptacle,
and operating rod movable with said carrier, a
second switch in said circuits and operable from
normal to reverse position by said rod to open
the circuit to the control of said fast opening
valve and close the circuit to the control of the
slow opening valve as the piston moves the forms
into the contents of the receptacle whereby said
forms are moved slowly into and while being
lowered into such contenfs, a reversing switch
operable from a normal conditicn by said rod
to reverse the circuit to the control of said dis-
tributing valve on submersion of the forms in
the contents of the receptacle to position the
same for supplying said fluid to the other side
of the piston, a timing device in said circuit
whereby the forms are held stationary in the
receptacle for a predetermined time on reversal
of said reversing switch, another switch in the
last mentioned circuit and operable from closed
circuit relation to said timer to closed circuit
relation with a separate branch of the circuit
to the control of the distributing valve as the
piston moves said forms from the contents of the
recepbacle, a second timer device in said branch
circuit - whereby the piston movement is tem-
porarily halted as the forms leave the contents
of the receptacle, said second switch positioned
to be shifted back to normal substantiglly simul-
tanecusly with said movement of the last men-
tioned switch to open the circuit to the control
of the slow opening valve and close the circuit
to the contrel of the fast opening valve whereby
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at the erid -of said temporary halt the ecarrier
and forms are moved rapidly upwardly in the
frame, and a normally closed stop switch posi-
tioned to be engaged and held open by said rod at
the limit of upward movement of the carrier to
open the circuit to all said electrical valve
controls.

6. The combination as in claimm 5 including
a means connecting said starting and reversing
switches whereby as the starfing switch is manu-
ally closed said reversing switch is moved back
to normal condition.

7. In a dipping machine, a receptacle, a frame,
a - carrier mounted by said frame for guided
movements toward and from the contents of the
receptacle, means for mounting forms on said
carrier, hydranlic means for moving. said carrier
in the frame to éarry the T6rms into and out of
the ‘contents of the receptacle, said hydraulic
mheans including a piston and evlinder construc-
tion, @ source .of - Hauid under pressure, valve
means 61 distributing sueh lguid to the cylin-
der at opposite sides of the piston to lower and
raise the carrier, a pair of lnés for supplying
liquid: under pressure.- to theé distributing valve,
o, Tast. valyve in one of said lines, a slow valve in
the other of said lines, independently adjustable
manually operable valves located one in each of
said lines for controlling the maximum rate at
which fluid under pressure may be supplied the
distributing valve by the respective lines. and
means whereby said fast valve is opened and said
slow valve closed during movements of the forms
toward and from the contents of the receptacle
and said fast valve is closed when the slow valve
is open during movements of the forms into and
out of and while in said contents of the recep-
tacle.

8. In a dipping machine, a receptacle, a frame,
a carrier mounted by said frame for guided
movements toward and from the contents of the
receptacle, means for mounting forms on said
carrier, hydraulic means for moving said carrier
in the frame to carry the forms into and out of
the contents of the receptacle, said hydraulic
means including a piston and cylinder construc-
tion, a source of liquid under pressure, valve
means for distributing such liquid to the cylin-
der at opposite sides of the piston to lower and
raise the carrier, a pair of lines for supplying
liquid under pressure to the distributing valve,
a fast valve in one of said lines, a slow valve
in the other of said lines, independently adjust-
able manually operable valves located one in
each of said lines for controlling the maximum
rate at which fluid under pressure may be sup-
plied the distributing valve by the respective
lines, and said means for opening said slow valve
including a cam whereby the rate of opening of
said valve is controlled by the contour of said
cam.

9. In a hydraulic means, a piston and cylinder
construction, a carrier connected to be moved
by said piston, a source of liquid under pressure,
valve means for distributing such liquid to the
cylinder at opposite sides of the piston to raise
and lower said carrier, automatic means con-
trolling said valve means whereby the liquid
under pressure is supplied to the respective sides
of the piston at predetermined times, a line for
supplying said liquid under pressure to said valve
means for distribution thereby to said piston,
a second line for supplying said liquid under
pressure to said valve means for distribution
thereby to said piston, independently adjustable
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manusily operable valves located one in each of
said lines and controlling the maximum rate at
which such liquid under pressure may be sup-
plied the valve means by the respective lines, a
quick opening and closing valve in the line with
one of said manually operated valves, a slow
opening valve in the line with the other of said
manually operable valves, and a cam for open-
ing said slow opening valve whereby the rate of
opening thereof is controlled by the contour of

said cam.

LLOYD E. MAQUAT.
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