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1. Introduction

The Linotype Electrically Controlled Hydraquadder is the result
of years of experience and study of the requirements of a quadding
mechanism. The design incorporates the objectives of maximum
efficiency, dependability and accuracy of operation with a minimum
of maintenance.

The Electric Hydraquadder utilizes true hydraulic principles to
actuate the vise jaws to quad or center the assembled line of matrices.
The vise jaws are moved quietly, positively and with the force neces-
sary to efficiently perform the quadding functions desired.

The Hydraquadder is independent of machine functions, except
for timing of operations, and does not obtain its driving power from
any machine motion. It operates quietly and with exceptional smooth-
ness at any machine speed. The maintenance requirements are
practically nil except for periodic lubrication at a few points.

Whenever composition requirements call for white space with
lines set flush left, centered or flush right, the Electric Hydraquadder
effects savings by enabling the operator to set quadded and centered
matter at speeds faster than the simplest straight matter.

The electrical control feature of the Hydraquadder incorporates
the latest advances in electronics and automation to make it the
simplest and most dependable quadder for either tape or push button
operation. It uses the modern printed circuit that assures permanence
of electrical connections and eliminates maintenance.

The simplified electrical system is designed for trouble free opera-
tion and no special electrical knowledge is needed for inspection or
replacement of parts. All relays and connections are the “plug in”
type and are keyed to eliminate possibility of error.

An added feature of the Hydraquadder is the use of the Mohr
Measure Control which permits simultaneous left-hand vise jaw and
assembler slide setting when changing measures. This feature, in con-
junction with the self-locking delivery slide and automatic line stop
return, makes measure changing a one-step operation. Also, an
electrical left-hand vise jaw safety prevents the cast being made if
for any reason the line of matrices is not aligned properly in the first
elevator jaws and held firmly between the vise jaws.



Some other features and advantages of the Electric Hydraquad-
der are:

1. It employs true hydraulic principles, where the hydraulic fluid
is continuously available for precise control of both motion and force
of the vise jaws.

2. The vise jaw force is entirely independent of line length.

3. The vise jaw force in centering is the same as in quadding.

4. It incorporates a controlled wiping action of the vise jaws, as
the line of matrices rises after the cast, to keep the vise jaws free
of metal.

5. It eliminates trapped air and any need to bleed the lines.

6. It is silent in operation, and exceptionally smooth at any
machine speed.

7. The complete electrical system is operated at low voltage and
is non-hazardous.

8. The rate of vise jaw travel is automatically controlled by the
hydraulic pump.

9. The Hydraquadder will produce accurate centering. This is
assured by the precision centering pinion which meshes with the
teeth of the racks connected to each piston in the cylinder and selector
valve housing.

10. Left-Hand Margin Control when quadding assures that the
margin when casting regular and when quadding left will be identical.

11. Plug-in type relays —quickly removable.

12. Four relays used for tape operation—two for push button
operation.

13. Self-clearing push button box. No need for switches to change
from manual to tape operation. Action is automatic. Any depressed
button will be raised to normal or up position by means of self-clearing
solenoid in push button box. '

14. Simplified method of recasting quadded or centered lines.

15. Positive regular position, no lost lines.

16. Capable of twelve lines per minute operation.

17. For tape operation quadder can be set for continuous quad-
ding or centering by depressing quad or center button and regular
button simultaneously. The quad or center signal does not have to be
punched in tape for each line.

18. Selector valve turned to pre-determined position for quadding
or centering by hydraulic action.

19. Designed for minimum maintenance.



Il. General Description

The Electrically Controlled Hydraquadder consists of the follow-
ing components:

1. The Hydraulic Fluid Circulating Pump which is attached to
the rear of the Linotype column on machines equipped with the driv-
ing gear and pinion type of motor drive. On machines equipped with
the Linotype V-Belt drive, the pump is fastened to the underside of
the motor bracket.

As shown in Fig. 2, the pump 36 is driven by a fibre pinion 42,
which meshes with the regular Linotype driving gear on machines
equipped with the gear and pinion motor drive. On machines equipped
with the V-Belt drive, the pump 36 is driven by a V-Belt 167, and pulley
169, as shown in Fig. 3.

The function of the pump is to circulate the hydraulic fluid, from
the sump, through the various parts of the hydraulic system.

2. The Main Control Valve and Sump Assembly, Fig. 1, is fas-
tened to the left-hand cam shaft bracket by means of two longer
bracket screws 198. In the main control valve body 13, there are
several port openings and a horizontal sliding valve spindle 16, which
is actuated by a cam 35, attached to the first elevator cam, by means
of a roller 10 and lever 18. Below the main control valve is the sump
or reservoir 2, for the hydraulic fluid. Attached to the top of the main
control valve is the secondary control valve 193, which will be dis-
cussed in more detail later.

The purpose of the main control valve is to time and direct the
flow of hydraulic fluid to the remainder of the hydraulic circuit so as
to close and open the vise jaws when quadding or centering, and to
apply the necessary operating pressures.

There are four hose connectors in the right-hand side of the main
control valve body, Fig. 4, and one connector in the lower part of
the sump. The connector in the sump is attached to the inlet side of
the circulating pump by a hose A, Fig. 1 and 4. The outlet of the
pump is connected by hose B, to one of the four connectors in the main
control valve body 13. Two of the connectors in the main control
valve body are connected by hoses F and G to the selector cylinder
172 (Fig. 1), which is attached to the cylinder and selector valve
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housing 1. The remaining connector on the main control valve body
is connected by hose D, to the cylinder and selector valve housing.

Within the sump (which holds approximately one gallon of
fluid), and attached to the bottom of the main control valve, is an
exhaust pipe to the sump and two pressure relief valves which bleed
into the sump, Fig. 9. The pressure relief valves are used to control
the pressure in the hydraulic system during quadding and centering
functions and the exhaust pipe allows the hydraulic fluid to be re-
circulated to the sump.

3. The Secondary Control Valve Assembly, 193, Fig. 1, is mounted
on top of the main control valve 13. It is similar to the main control
valve in design, having a horizontal sliding spindle 194, which con-
trols the flow of hydraulic fluid through port openings in the secondary
control valve body. The spindle is actuated by two shoes 195 and 196,
located on the flange of the first elevator cam through a roller and
lever arrangement. The secondary control valve is connected by two
hoses C and E, to the cylinder and selector valve housing, Fig. 1
and 4.

The purpose of the secondary control valve is to prevent the flow
of hydraulic fluid to the vise jaw pistons while selection of the quad-
ding or centering function is occurring.

Openings in the main control valve housing and the secondary
control valve housing permit the flow of hydraulic fluid between the
two housings without the necessity of hose connections.

4. The Cylinder and Selector Valve Housing 1, Fig. 5, is a casting
fastened to the left side of the vise frame and vise cap. It has two
horizontal cylinders side by side, approximately in line with the vise
Jaw blocks. Inside each cylinder is a piston 132, and piston rod 130,
131, Fig. 21. The hydraulic fluid acts against the piston in either or
both cylinders to move the vise jaws against the line of matrices. The
rear piston is connected through its piston rod, to a rack 98, Fig. 7,
which is in turn connected to the left-hand vise jaw block 97, through
its adjusting rod 96. The front piston rod is connected to a second
rack 95, which is fastened to the right-hand vise jaw block 94.

The selector valve 145, Fig. 22 determines whether the machine
is to operate at regular, quad left, center or quad right. The position
of the selector valve 145 is controlled by the movement of the selector
piston rod 176 and slide 177, Fig. 30 in conjunction with the action
of the selector solenoid latches 199 and 200, and associated parts of
the memory relay circuit.

A small gear 87, Fig. 6A, located at the rear of the housing is
mounted on the selector valve shaft. The gear is turned by the move-
ment of a rack 88, to which is attached a slide 177 (in the Selector
Cylinder and Latch Housing Assembly), which in turn is connected
to the Selector Cylinder piston rod 176. Stop latches 199 and 200,
Fig. 30, which engage with the slide 177 locate it at various positions,
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which results in the gear 87, Fig. 6A, turning the selector valve to the
position required for the quadding or centering function selected.

Also incorporated in the cylinder and selector valve housing is
the left-hand vise jaw banking screw arm and adjusting nut which
takes the place of the normal vise closing wedge.

5. The Selector Cylinder and Latch Housing Assembly 172,
Fig. 30, is mounted on the rear of the Cylinder and Selector Valve
Housing. A piston rod 176, in this assembly is connected to a slide
177, which in turn is fastened to the selector rack 88.

At the appropriate time in the machine cycle, hydraulic fluid
exerts pressure against the piston 202 to move the slide and rack, in
order to rotate the selector valve for the desired quadding or centering
function. The stop latches 199 and 200 are actuated by the selector
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FIG. 1 Side View of Complete Hydraquadder.
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solenoids 203 and 204, to stop the movement of the slide 177 and rack
88 at a particular location for the quadding and centering function
selected, so that the gear which meshes with the rack, will rotate the
selector valve to the correct position for either QL, QR or Centering.

The selector solenoids in this assembly are energized either
individually or simultaneously (depending on the quadding or center-
ing function desired) through the memory relay circuit in accordance
with the selection made.

6. The Selector Rack Support Assembly 53, Fig. 5 includes the
selector handle 17 which is located in either of four positions by
means of a gear 82 on the selector handle shaft meshing with the
rack 88, Fig. 6A, to which is fastened the slide 177, which in turn is
connected to the piston rod 176 in the Selector Cylinder and Latch
Housing Assembly.

When the selector handle shaft is rotated to any position from
regular, a lever 61, Fig. 5, which pivots on the shaft, is moved by
means of a shoe 89, Fig. 6A on the rack and through a link 63, Fig. 5,
the justification stop lever 69 is moved into position to block out
justification, in order to provide uniform word spacing.

When the centering function is called for, the movement of the
selector handle shaft cams a small pinion 74, Fig. 5, downward,
meshing it with the teeth on both vise jaw racks, which are connected
to the vise jaws. The pinion meshed with both racks maintains the
vise jaws in exact synchronization for accurate centering.

FIG. 2 View showing Pump and Pinion with Overhead Geared
Motor Drive.

10



When the selector handle shaft rotates to the L.H. Quad position
from regular, the movement of the rack 88, Fig. 6A also moves a stop
58 into position to limit movement of the left-hand banking screw
arm 205 (takes the place of the wedge) so that the left-hand margin
is exactly the same as that of a justified line.

7. The Mohr Measure Control Assembly is fastened to the right-
hand end of the vise cap and is designed to move the left-hand vise
jaw to the measure it is desired to cast. The operator simply turns the
Measure Control Dial to any setting from 4 to 30 ems and the L.H. Vise
Jaw is moved to the correct measure for casting.

The Measure Control supplied either has the L.H. Vise Jaw Con-
trol and Assembler Slide Mechanism to automatically set the As-
sembler Slide to the same measure as the L.H. Vise Jaw, when the
dial is turned, or it consists of the Jaw Control only, with an em scale
and a pointer mounted on the control, to set the left-hand vise jaw.
Both versions of the Measure Control are offered, with the user exer-
cising his option as to the one which best suits his needs.

8. The Push-Butiton Box, Fig. 15 which is conveniently located
at the right of the keyboard has four selector or push buttons desig-
nated “Reg.”, “QR”, “CEN" and “QL” for control of the Hydraquadder.

The push-button box contains a four-position selector switch, a
solenoid, socket and wiring.

When the operator wants to select a quadding function he merely
presses down the appropriate button, which will stay in the depressed
position until he presses another button or unless a tape is fed into

168 169

FIG. 3 View showing Pump with V-Belt Drive.
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the TTS operating unit, in which case the buttons are automatically
raised to the “up” position, by action of a switch S-801, Fig. 28, which
energizes a solenoid in the push-button box.

If the operator does not press down any buttons or if the “Reg.’
push-button is depressed, the machine will operate regular.
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FIG. 4 Rear View of Main and Secondary Control Valves and
Sump Assembly.
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If the operator wants to recast lines with the same quadded func-
tion, he pulls out a spindle 183, which protrudes from below the front
of the transfer switch assembly, Fig. 16 and 16A. When recasting is
completed, the operator returns the transfer switch spindle to normal
position and then clears the memory circuit. Clearing of the memory
circuit relays is accomplished by either letting the machine turn
around one cycle or by interrupting the power supply by turning off
the power switch momentarily.

When the Electrically Controlled Hydraquadder is operated by
tape and it is desired to set the quadder for a particular quadding
function without the necessity of punching a quadding or centering
signal in the tape for each line, the “Reg.” button and a quad or center
button is depressed simultaneously. The Hydraquadder will then quad
or center each line automatically in accordance with the signal given
by the push button.

The push-button box is cleared automatically when a tape is fed
into the TTS operating unit. Any push-button which is depressed is
returned automatically to its “up” or normal position except as noted
in the paragraph above.

9. The Power Supply Box, Fig. 13, is fastened to the right-hand
side of the Linotype base. Its purpose is to transform the incoming
alternating current to low voltage alternating current and then
change the alternating current to low voltage direct current. The
electrical components of the Hydraquadder, such as the relays, sole-
noids, etc., operate on low voltage direct current supplied by the
power supply box. The same power supply box also provides the power
for the left-hand vise jaw safety and the TTS electrical safeties, if
these are used.

10. The Memory Relay Box, Fig. 14 is mounted in front of the
power supply box, at the right-hand side of the Linotype base. Within
the box is a printed circuit, into which four relays are plugged and on
which two small rectifiers are mounted. The use of a printed circuit
greatly simplifies the wiring in the box since the connections of each
relay socket are soldered directly to the printed circuit.

The relays comprise a memory circuit which enables three quad-
ding signals to be in the machine simultanecusly. They are of the
plug-in type and are removed by simply pulling the relay out of its
socket. This means a relay can be replaced in a matter of seconds if
necessary. A special type of plug connects the leads from the Hydra-
quadder main harness to the printed circuit. The relays operate in
two “‘stages.”

The two relays on the left, Fig. 14A in the Memory Relay Box are
the “first stage” relays; the upper one operating for a center signal,
the lower one operating for a quad left signal and both operating for a
quad right signal. When operating from tape, the first stage relay
(or relays) receives the signal from the TTS operating unit bail switch
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(or switches) Fig. 29 and retains the signal until the assembling
elevator is raised, at which time the signal is transferred to the second
stage relay (or relays) and the first stage relay (or relays) is released
to await the next signal. For push-button operation the first stage
relays are not used.

The two relays on the right in the Memory Relay Box are the “sec-
ond stage” relays; the upper one operating for a quad left signal, the
lower one operating for a center signal and both operating for a quad
right signal. When operating from tape, the second stage relay (or
relays) receives the signal from the first stage relay (or relays), and it
is retained until the appropriate time in the machine cycle to enable
the selected quadding or centering function to occur. As soon as the
signal in the second stage relay has been used in the electrical circuit
to result in the desired function, the relay is released to await the
signal for the next line. For push-button operation, the second stage
relay (or relays) receives the quadding or centering signal directly
from the push-button switch by means of the transfer switch, as the

Front View showing Hydraquadder Selector Rack Support
Mechanism, Justification Blockout Linkage, and Cylinder
) and Selector Valve Assembly (Vise Cap and First Elevator
v is removed.)
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FIG. 6 Rear View of the Cylinder and Selector Valve Assembly,
Selector Rack Support Assembly, Selector Solenoids and
Left-Hand Vise Jaw.

assembling elevator is raised, and the first stage relays are not used.

11. The Transfer Switch Assembly is located at the left of the
keyboard Fig. 16A, on TTS equipped Linotypes and at the right of the
keyboard, Fig. 16 on push-button operated machines. It consists of a
single snap action switch 181 which has two sets of contacts that
operate in sequence, as the switch ruiler 182 is depressed. Included
in the assembly is a plunger 183 which is moved to actuate the
switch. The plunger has steps in it upon which the switch roller 182
rides to actuate the switch as the plunger is moved by the raising of
the assembling elevator.

When the machine is operated by tape, the first movement of the
plunger closes the first set of contacts in the switch, transferring the
quadding signal from the first relay stage to the second relay stage.
The second set of contacts of the transfer switch then open as the
assembling elevator is raised further and release the first stage.relays
so that they can accept another quadding signal for the next line.
When the Hydraquadder is controlled by push-button, the first stage
relays are not used and the first set of transfer switch contacts com-
plete the circuit directly to the second stage relays.

12. The Main Control Valve Lockout Solenoid Assembly, Fig. 4,
is located at the rear of the main control valve. It consists of a sole-
noid 178 and stop latch 206. The solenoid causes the latch to be moved
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out of the path of the main control valve operating lever 8 so that the
main control valve lever and spindle are allowed to function for quad-
ding or centering. When the quadder is set for regular, however, the
solenoid is not energized and the stop latch remains in the path of
the operating lever 8 to prevent movement of the main control valve
spindle.

13. The Actuating and Clearing Switches, Fig. 17 and 17A, are
mounted at the rear of the Linotype machine, and are operated by
means of a shoe 189 fastened on the delivery and transfer cam as
shown in Fig. 17 or on the control valve operating cam as shown in
Fig. 17A. The original actuating and clearing switches were operated
by cam shoe 189 on the delivery and transfer cam. This design was
later changed to switches which are operated by a cam shoe on the
underside of the main control valve operating cam, see Fig. 17A. The
switches are snap action switches, one being normally closed and
the other normally open. The actuating switch 207 is the normally
open switch and is closed when the switch roller 192 is contacted by
the shoe 189. This completes the circuit between the second stage
relay (or relays) in the memory relay box and the selector solenoid
(or solenoids). Since the appropriate relay is storing a signal in ac-
cordance with the signal given by tape or push button, the correct
selector latch solenoid (or solenoids) is energized to control the posi-
tion of the selector valve for the gquadding or centering function
desired.

Closing of switch 207 also simultaneously energizes the lockout
solenoid 178, Fig. 4, to move the stop latch 206 clear of the operating
lever and permit the main control valve spindle to move through
its cycle.

The clearing switch 208 is a normally closed switch and is opened
by its roller being contacted by the projection on shoe 189. Opening
of this switch results in the circuit to the second stage relay (or relays)
being opened so that the second stage relay (or relays) is de-energized
and free to accept the quadding or centering signal for the next line.

14. The Left-Hand Vise Jaw Safety, Fig. 24 consists of an electri-
cal switch 150 built into the L.H. Vise Jaw, a plunger 151 which
protrudes from the end of the jaw and actuates the switch when it is
depressed, a solenoid and bracket assembly, Fig. 8, to actuate the
pump stop and the wiring harness to connect the electrical compo-
nents of the circuit. The circuit is powered with low voltage direct
current from the same power supply box as is used to power the
Hydraquadder circuit.

When the switch plunger is depressed by a line of matrices
properly held between the vise jaws, an electrical circuit is completed
and the solenoid is energized to move catch lever 118, Fig. 8, out from
under the pot pump lever to permit the plunger to descend for the cast.
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I1l. Operation

General Sequence of Operation

The Electrically Controlled Hydraquadder can be operated by
quadding signals from a Teletypesetter tape so that the quadding
system is entirely automatic and controlled by the Teletypesetter
operating unit, or it may be operated by push-button control so that the
Linotype operator may select a quadding or centering function by
pressing the proper push-button on the selector push-button box
located at the right of the keyboard.

The sequence of operation of the Electrically Controlled Hydra-
quadder is the same for push-button operation as it is for Teletype-
setter operation, except that the first stage relays are not used and
the second contacts of the assembling elevator transfer switch
perform no function when the Hydraquadder operation is controlled
by push-button. When a push-button is depressed and the assembling
elevator raised, the first contacts of the transfer switch 181, Fig. 16
close, and the signal for quadding or centering is transferred directly
to the second stage relay or relays.

The sequence of operation thereafter is the same for both push-
button and tape operation.

The general sequence of operation of the Electrically Controlled
Hydraquadder is as follows:

1. The signal (either tape or push-button) is put into the electrical
control circuit.

2. As the first elevator starts its descent, the secondary control
valve Fig. 4 is closed, before the main control valve reaches the jaw
closing position. Simultaneously the selector solenoid (or solenoids)
203, 204, Fig. 30 are energized by the closing of the actuating switch
207, Fig. 17 and 17A, in accordance with the quadding signal, to move
the appropriate selector latch to position the selector slide. Also
the lock-out solenoid is energized to move the lock-out latch clear of
the main control valve operating lever, Fig. 4.

3. As the secondary control valve closes, the hydraulic system
between the main control valve and the cylinder housing 1, Fig. 5is
closed off so that no jaw motion occurs. The hydraulic fluid is diverted
to the selector cylinder 172 and pressure is applied against the selector
piston to move the selector slide against the selector latch to position
the selector valve for the predetermined quadding function.
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176

FIG. 6A Rear View showing Selector Rack, Gears and
Margin Control Mechanism.

4. After the first elevator is seated on the vise cap, the secondary
valve is opened and fluid then flows to the selector valve in the cylin-
der housing, where it is directed to the appropriate cylinder for the
quadding or centering function called for.

Also after the first elevator is seated on the vise cap, the clearing
switch at the back of the machine is opened, releasing the selector
solenoid (or solenoids) and clearing the second stage relay (or relays)
to make them available for the next line.

When the piston motion is stopped by the vise jaws contacting the
line of matrices, the fluid pressure rises and the high pressure relief
valve opens, permitting fluid to escape to the sump, thus maintaining
the proper vise jaw force against the line of matrices.

Simultaneously with the closing of the L.H. vise jaw against the
line of matrices, the detent in this jaw is actuated to close the jaw
switch and the pot pump solenoid is energized to move the stop lever
clear of the pot pump lever catch block which will permit the cast
to be made.

5. Before the first elevator rises for matrix toe alignment, the
main control valve shifts to permit the fluid to flow to the low pressure
relief valve, reducing the vise jaw force sufficiently to permit vertical
alignment of the matrices.

6. The main control valve again returns to the jaw closing posi-
tion and high pressure is maintained during casting.

7. After the cast is completed, the main control valve is moved to
the “wipe” position and the Hydraquadder fluid again flows through
the low pressure relief valve, so that a low vise jaw force is exerted
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against the line of matrices during the initial upward movement of
the first elevator. The low force provides a wiping action of the mat-
rices against the jaw faces to prevent metal buildup.

8. When the first elevator has risen a short distance above the
vise cap, the main control valve is shifted to the return position
simultaneously with the closing of the secondary control valve. The
fluid exerts pressure on the right-hand side of the piston in the selector
cylinder and the piston is moved to the left to return the selector slide
and associated parts, such as the selector valve, justification blockout
lever, etc., to normal position.

9. The secondary control valve opens and hydraulic fluid then
flows to the vise jaw cylinders, moving the jaws back to their nor-
mal position.

10. The main control valve spindle is then moved to normal posi-
tion and the hydraulic fluid circulates from the sump, through the
pump and back through the main control valve to the sump.

Description of sequence of electrical operation —TTS Tape Control

For tape operation, the clearing solenoid in the push-button box
Fig. 15, is energized when the TTS operating unit cam shaft starts to
turn, by the closing of the leaf switch S-801, Fig. 28 located in the
Teletypesetter Operating Unit. The movement of the solenoid actu-
ates a button release bar and any QL, QR or CEN push-button which
is depressed is returned to its “‘up”’ position. The solenoid is not ener-
gized every cycle, but only when one of these push-buttons is de-
pressed.

Quap LerT (Tape Code 0134)

1. Tape code 0134 closes QL bail switch E, Fig. 29 in TTS operat-
ing unit momentarily, energizing first stage relay K-2, Fig. 14A.
Holding contacts on the relay hold the relay K-2 in the closed position,
retaining the QL signal in the first stage of the memory circuit.

2. During the rise of the assembling elevator, the transfer switch
181, Fig. 16A, contacts are actuated in sequence.

3. First the transfer switch plunger closes the normally open
switch contacts and the QL signal is transferred from the first stage
relay K-2 to the second stage relay K-4, Fig. 14A. Holding contacts
in relay K-4 hold the relay in closed position, retaining the quadding
signal in the second stage of the memory circuit.

4. Further movement of the transfer switch plunger opens the
second or normally closed switch contacts and releases the first stage
relay K-2, thus clearing the relay for a new quadding signal.

5. As the Linotype cams start to rotate, the actuating switch 207,
Fig. 17 and 17A is closed to complete the circuit between the second
stage relay K-4 and the selector latch solenoid 204, Fig. 32, energizing
this solenoid.
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6. The closing of the actuating switch 207 also energizes the
lockout solenoid 178, Fig. 4 to move the latch 206 clear of the main
control valve operating lever to permit it to function.

7. After the first elevator is seated on the vise cap, the clearing
switch 208, Fig. 17 and 17A is opened. This de-energizes the second
stage relay K-4, Fig. 14A, the selector latch solenoid 204, Fig. 17, and
the lockout solenoid 178, Fig. 4.

Quap RiGHT (Tape Code 01234)

The electrical sequence for obtaining Quad Right is basically the
same as for Quad Left, except that both relays K-1 and K-2 in the first
stage and both relays K-3 and K-4 in the second stage are energized,
which results in both selector latch solenoids 203 and 204 being
energized. The circuit is conditioned for the Quad Right function by
the closing of bail switches A and B, Fig. 29 in the TTS Operating
Unit as a result of tape code 01234.

CENTER (Tape Code 02345)

The electrical sequence for obtaining Center is basically the same
as for QL and QR except that only relay K-1 in the first stage and relay
K-3 in the second stage are energized, which results in selector latch
solenoid 203, Fig. 32, being energized. The circuit is conditioned for
the Center function by the closing of bail switch D, Fig. 29 in the TTS
Operating Unit, as a result of tape code 02345.

Description of Sequence of Electrical Operation—

Push-Button Operation First Stage Relays

not used for Push-Button Operation
QuaD LEFT

1. “Q.L.” push-button closes switch in push-button box so current
will be directed to the second stage relay K-4 when assembling
elevator is raised.

2. Raising the assembling elevator then actuates the first set of
contacts of the transfer switch which results in energizing relay K-4.

3. As the Linotype cams start to rotate, the actuating switch 207,
Fig. 17 and 17A, is closed.

4. This completes the circuit through relay K-4 to selector latch
solenoid 204, Fig. 33, energizing the solenoid.

5. With the closing of actuating switch 207, the lockout solenoid
178, Fig. 4, is energized to move the lockout latch 206 clear of the
main control valve operating lever.

6. After the first elevator is seated on the vise cap, the clearing
switch 208, Fig. 17 and 17A, is opened, releasing the second stage
relay K-4 for the next signal.

Quabp Ricur

The electrical sequence for obtaining Q.R. for push-button opera-

tion is basically the same as Q.L., except that both relays K-3 and K-4
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FIG. 7

Front View of the Cylinder and Selector Valve Assembly,
L.H. and R.H. Vise Jaws and Blocks, and Racks.
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in the second stage are energized which results in both selector latch
solenoids 203 and 204, Fig. 32, being energized.
CENTER

The electrical sequence for obtaining Center for push-button oper-
ation is basically the same as for Q.L., except that relay K-3 in the
second stage is energized which results in selector latch solenoid 203
being energized.

Functions of Mechanical and Hydraulic Portions

of Hydraquadder Control

The Electrically Controlled Hydraquadder construction is basi-
cally the same as the Manually Controlled Hydraquadder with the
addition of a secondary control valve, operating levers, lockout
levers. selector cylinder and slide assembly, operating cam shoes and
the electrical components such as the memory relay box, transfer
switch. etc.

The Main Control Valve Operating Cam
and Secondary Control Valve Shoes

The main control valve operating cam 35, Fig. 1, which is attached
to the Linotype machine first elevator cam, has the function of posi-
tioning and timing the movement of the main control valve spindle
16. The secondary control valve spindle 193 is positioned by a long
and a short cam shoe located on the flange of the first elevator cam.
The long cam shoe 196 causes the spindle of the secondary control
valve to move to a valve closing position during the descent of the

FIG. 8 View showing the L.H. Vise Jaw Pot Pump Safety Solenoid
Bracket Assembly.
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first elevator, while selection is taking place. The short cam shoe 195
causes the secondary control valve spindie to move to closing posi-
tion just prior to vise jaw opening, after the cast, while the selector
valve is returned to normal position.

The Secondary Control Valve

The secondary control valve's function is to prevent hydraulic
fluid flow to the cylinder and selector valve housing while the selector
piston is being actuated to move the selector valve to the proper posi-
tion for the pre-determined quadding function. The secondary valve
is necessary to divert hydraulic pressure to the selector cylinder and
close off the lines to the main cylinders during the time that selection
takes place and later in the cycle when the selector valve is returned
to normal.

The Main Control Valve Operating Lever Lockout Latch

The purpose of the lockout latch 206, Fig. 4 is to prevent the oper-
ating lever from moving the spindle of the main control valve when
the Linotype machine is sent through a regular cycle without a quad-
ding or centering signal. When a quadding or centering signal is sent
in, the solenoid 178 is energized to move the latch clear of the operat-
ing lever so that the main control valve spindle will function for
quadding or centering.

If this latch did not prevent mgvement of the main cantrol valve
spindle during regular operation of the Linotype, the selector cylinder
piston would move the selector rack and selector valve to quad left
position whenever regular operation was desired.

The Selector Cylinder and Latch Assembly

It is the function of the selector cylinder and latch assembly 172,
Fig. 30, to provide a means of turning and locating the selector valve
to the proper position for quadding or centering.

A slide 177 is attached to the right end of the selector rack 88.
This slide in turn is attached to the piston rod 176 in the selector cylin-
der. When hydraulic fluid enters the selector cylinder, it exerts pres-
sure against the piston 202, moving the piston rod 176, the slide 177
and selector rack 88. The selector rack is meshed with a gear 87,
Fig. 6A, on the shaft of the selector valve. The slide 177 is stopped by
the selector solenoid latches, 199 and 200, Fig. 30, in accordance with
the quadding or centering signal given, so that the movement of the
rack 88 on the gear 87, Fig. 6A rotates the selector valve to the proper
position for the predetermined quadding or centering function.

In addition to the movement of the selector slide and rack posi-
tioning the selector valve for directing the flow of hydraulic fluid to
move the vise jaws in conformity with the quadding or centering sig-
nal, three other functions are performed.
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First, when the selector valve is rotated, linkage is actuated to
move the justification stop lever 69, Fig. 5, into position to block out
justification during quadding or centering, in order to provide uni-
form word spacing.

Second, when the selector valve is rotated into position for center-
ing, a small pinion 74 is cammed downward, meshing it with the teeth
on the two racks which are connected to the vise jaws. The pinion
meshed with both racks maintains the vise jaws in exact synchroni-
zation for accurate centering.

Third, when the selector rack 88, Fig. 6A moves the selector valve
from regular, a stop 58 moves into position to limit movement of the
left-hand banking screw arm 205 (takes the place of the wedge) so
that when the Hydraquadder is set for L.H. Quad, the left-hand
margin will be exactly the same as that of a justified line.

Selector Solenoids and Latches —Included in the Selector Cylinder
and Latch Assembly, Fig. 30, are two solenoids and two latches which
are actuated by the solenoids. The latches 199 and 200 contact or
clear projections on the slide 177 attached to the piston rod and
selector rack, to position the slide so that the selector valve will be
rotated to the proper position for the quadding or centering function
desired.

The latch 200, Fig. 30 and 32, is normally spring-pulled clear of
the slide. When the solenoid 204 is energized for Quad Right or Quad
Left function its latch is pivoted into position to be contacted by the
slide to stop the movement of the slide and rack. The pivoting of latch
200 for the Quad Left function does not stop the slide, however, since
the latch 199 which is normally in against the slide performs this
function. Therefore, for the Quad Left function, although it is sole-
noid 204 which is energized, latch 199 actually stops the slide at the
correct position for Quad Left.

The latch 199 is normally spring-pulled in against the slide and
when solenoid 203 is energized, latch 199 is pivoted clear of slide.
Solenoid 203 is energized for the Center or Quad Right function, see
Fig. 32.

The selector solenoids are energized when the actuating switch
207, Fig. 17 and 17A completes the circuit between the second stage
relays and these solenoids.

HYDRAULIC FLOW CHART

To illustrate the manner in which the main and secondary control
valves, the selector latch cylinder and the selector valve operate, by
means of the circulating fluid, the hydraulic flow charts (Figures 9,
10 and 10A) should be consulted.

Figure 9 shows the complete Electric Hydraquadder hydraulic
system as it is when the Linotype is set for regular with the machine
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FIG.

idling. Shown are the main control valve with the secondary control
valve directly above it, plus the operating cams and levers to move
the control valve spindles, to time and direct the flow of fluid to quad
or center the assembled line of matrices. In Figures 10 and 10A, cross
section views of the main and secondary control valve and the cylin-
der and selector valve housing are illustrated, together with the
selector cylinder which is assembled to the cylinder housing. The
purpose of the selector cylinder and its piston rod is to move the selec-
tor rack by hydraulic means to position the selector valve which
directs the fluid to the vise jaw pistons to quad or center the line of
matrices. Selector latch solenoids attached to the selector cylinder
assembly interpose stops to control the movement of the selector
cylinder piston and selector rack so that the selector valve will be
positioned properly according to whether the Hydraguadder is to quad

or center.

The secondary valve attached
to the top of the main control valve
is designed to prevent the flow of
fluid to the cylinder and selector
valve housing to prevent move-
ment of the vise jaws, until the
selection of the quadding or cen-
tering function takes place. This is
necessary so that hydraulic pres-
sure be made available to select
the quadding or centering function
during the downward movement
of the first elevator to the vise cap,
without closing the vise jaws. The
secondary control valve also pre-
vents the vise jaws returning to
11 Sectional View of Left-Hand normal position after the cast until

Margin Adjusting Mechanism. the selector valve is returned to

normal or regular position.

Referring to the flow chart illustrations, it will be noted that there
are several port openings in the main or lower control valve. These
lead to the four hoses B, D, F and G and to the high pressure and low
pressure relief valves and to the exhaust line to the sump or fluid
reservoir.

There are two port openings in the secondary control valve to
which are connected hoses C and E. Two port openings in the main
control valve also are connected to the cylinder opening in the second-
ary control valve by connecting passages in both valve housings, so
that when the fluid passes through hose G to the selector cylinder, the
fluid also passes to the secondary control valve but is blocked there
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FIG. 12 Hydraulic Hose Connections.
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by the position of the secondary spindle, until selection takes place.
This will be explained later.

The Neoprene “O” rings shown in both control valves are fixed
in their proper location by spacers which have openings to permit
the passage of hydraulic fluid (see layout of “O” rings, spaces, etc. in
adjustment and maintenance section). The outside surface of the “O”
rings prevent fluid passage by their contact with the cylinder wall of
the control valve. The two control valve spindles have cut-out portions

FOR 110 V. .

TO:
MEMORY RELAY BOX
VISE JAW SWITCH
POT PUMP SOLENOID

TELETYPESETTER
SAFETIES
FIG. 13 Power Supply Box.
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to permit fluid passage. When a larger diameter section of the control
valve spindle is positioned so that one or more “O” rings encircle it,
it blocks the passage of the fluid. The movement of the control valve
spindle directs the fluid to the proper main and secondary control
valve openings to move the selector piston rod to select the proper
quadding function, to control vise jaw movement and to apply the
correct jaw operating pressures at the correct time in the machine
cycle.

|l MEMORY RELAY

74

FIG. 14  View showing the Memory Relay Box Components.
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Figure 9 shows the main and secondary control valve spindles in
normal position with the machine idling. The fluid is drawn from the
sump, through the pump, and into the main control valve through
hose B. The direction of the flow is shown by the solid lines with
arrows. It will be noted that when the machine is idling, the fluid
passes directly through the exhaust pipe to the sump and continues
to circulate in this way as long as the Linotype motor is operating to
revolve the hydraulic pump.

Figures 10 and 10A show the movement of the control valve
spindles when the quadder is set to quad left. Illustration (No. 1)
shows the fluid circulating back into the sump when the machine is
in normal position and idling. As the cam shaft revolves, the Hydra-
quadder operating cam for the main control valve allows the roll 10,
Fig. 9, to move inward causing the main control valve spindle to move
toward the front of the machine, positioning the spindle for the select-
ing position (2). Shortly before roll 10 moves inward, the cam shoe 196
on the first elevator cam raises the roll 230, moving the secondary
control valve spindle towards the front of the machine to the closed
position as shown in the second illustration marked “Selection.”
By moving the main control valve spindle to its fully forward position
as shown in illustration 2, the fluid is caused to pass through port
opening “G” and through hose “G” to the left side of the selector
cylinder located at the rear of the cylinder and selector valve housing.
This forces the piston to the right and moves the selector rack against
stops actuated by the selector solenoids which are controlled electri-
cally by means of tape or push-button actuation. The selector rack
turns the selector valve to Quad Left position.

It will be noted that in the “selection” position (No. 2) Fig. 10, the
fluid can flow through the passage shown at 1, to the secondary con-
trol valve, but it is blocked off by the two “O” rings shown at 2, so that
it cannot pass through hose “C” to move the right-hand vise jaw.

1t should also be noted that the fluid passing through port opening
“G” in the main control valve is also directed to the high pressure
relief valve as shown by the solid line with arrows through passage 3,
which maintains a pressure in the system of 150 pounds per square
inch to force the selector piston rod and rack against the stop with
this pressure.

As the cam shaft continues to revolve, the secondary control
valve spindle assumes the open position shown in No. 3 illustration.
The fluid continues to flow through port opening G and through its
hose to the selector cylinder to hold the selector piston rod and rack to
the right against its stop, holding the selector valve in the quad left
position. The roll 230, Fig. 9, however, has dropped off the cam shoe
196 on the first elevator cam, moving the secondary control valve
spindle to the rear or open position, allowing the fluid to pass out of
the secondary control valve and through hose “C” to the selector
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FIG. 14A  Functions of Relays in Memory Relay Box.

valve which has been pre-positioned for “Quad Left,” resulting in
the movement of the R.H. jaw against the line of matrices. At the
same time, the roll 10, Fig. 9, rides up on the cam contour 300 causing
the main control valve to move to the rear and allowing the fluid to
“bleed” off through the low pressure valve. This allows the initial
closing movement of the vise jaws to take place at low pressure, to
reduce vise jaw closing velocity. As roll 10 follows the cam contour,
the main control valve moves forward again to complete the vise
jaw closing at high pressure as shown in Fig. 4.

On machines which do not have the rise on the operating cam
shown at 300, Fig. 9, the spindle is positioned as shown in illustra-
tion 4, Fig. 10A, for vise jaw closing and does not change position
until toe alignment occurs as shown in illustration 3.

As the cam shaft continues to revolve, the secondary control
valve spindle does not change position, but a rise on the periphery of
the main control valve operating cam contacts the roll 10, Fig. 9
moving the main control valve spindle toward the rear (No. 3 illustra-
tion) which opens up a passage to the low pressure relief valve which
reduces the pressure in the system to 40 pounds per square inch. The
fluid continues to flow through hose “G” to the selector cylinder to
hold the selector piston rod and rack against the stop so that the selec-
tor valve will remain in quad left position, and the fluid continues

33



to flow through hose “C” to the selector valve and against the piston
connected to the right-hand vise jaw block so that the right-hand vise
jaw continues to exert pressure against the line matrices, but the
pressure is reduced to 40 pounds per square inch to permit vertical
or toe alignment of the matrices to take place.

In explaining how the fluid pressure is kept at either 150 or 40
pounds per square inch, it may be said that when the selector cylinder
piston is stopped by coming against the solenoid latch stop, or when
the vise jaw piston is stopped by contact with the line of matrices,
the fluid pressure rises until the pressure relief valve opens at a pre-
determined pressure permitting fluid to escape to the sump and main-
taining the proper pressure in the system.

After the pressure of the fluid has been reduced to permit toe
alignment, the further revolving of the cam shaft causes the main
control valve spindle to move again fully forward to casting position

SOLENOID

SOCKET

FIG. 15 Push-Button Box.
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FIG. 16 View of Transfer Switch Assembly
(for Push-Button Operation).

(No. 4 illustration). This is the same as vise jaw closing position,
the secondary control valve spindle remaining in the same open
position. The passage of the fluid to the low pressure relief valve, how-
ever, is now blocked off so that only the high pressure relief valve is
in the flow system. Maximum pressure is thus exerted by the right-
hand vise jaw against the line of matrices for the cast. The same
pressure also holds the selector cylinder piston and rack against the
solenoid latch stop to continue to hold the selector valve in its quad
left position.

After the cast, roll 10, Fig. 9 following the contour of the cam
causes the main control valve spindle to move toward the rear of the
machine to wipe position (No. 3 illustration). This is the same as toe
alignment position. The secondary control valve spindle does not
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