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SYNC-WIRED AND ELECTRONIC SECONDARY CLOCK MOVEMENT  

COURSE GUIDELINES  

Purpose  

To instruct the student on the basic operation of the movement used in sync-wired and electronic secondary clocks.  

Materials  

Sync-Wired and Electronic Secondary Movement Training Manual ... MC1-91-100  

Sync-Wired Secondary Movement  

Procedure  

This course is a self-instruction experience, during which you'll be allowed to work at your own pace. Within reason, you'll 

be granted as much time as you need to thoroughly complete the program. In this regard, you are encouraged to heed the 

following tips:  

1. Study at a comfortable pace, taking periodic breaks as needed.  

2. Be sure to complete every task asked of you on each page.  

3. Be sure to reread any portions of the course when you feel the need to review any information.  

4. Be sure to consult your course administrator if you have questions at any time during your study.  

5. Be sure that you don't skip any material.  

6. Be sure that you have a thorough understanding of each page before proceeding to the next one.  

The "Review" at the end of the course gives you a way of immediately evaluating your own understanding of what you have 

just studied.  

When you've completed the course, consult your course administrator for a final examination.  
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Sync-Wired and Electronic 
Secondary Movement  

Note: To perform the tasks requested of you in this section, you'll need a syncwired secondary clock 

movement.  

INTRODUCTION  

In this course, we'll be studying the operation of the self-regulating movement that is used in secondaries on syncwired and 

electronic master clock systems.  

The movement you have at hand will help you in the identification of components ... and you should examine the 

movement at any time during your study when you feel it would help you to better understand its operation.  

Much of the component detail will not be clearly visible in your movement ... but you can rely on the various illustrations in 

this manual to help you understand mechanical operation.  

Figure 1 on the opposite page shows a rear view of the movement as it is designed for use in sync-wired systems. Figure 

2 shows the design of the movement when used in electronic systems.  

When the movement is used in sync-wired systems, the correction solenoid requires an AC coil. In electronic systems, a 

DC coil is used. Because of this difference, the pole pieces of the solenoid also vary. The two different pole pieces are 

pointed out in the photographs.  

Outside of what we have just noted, the component design of the movement remains the same, regardless of sync-wired 

or electronic application.  

Except for a short correction cycle, the movement is independently responsible for the timekeeping accuracy of the 

secondary.  

The movement is driven at all times by the 1-RPM synchronous drive motor pointed out in the photos.  

Power is applied to the motor either from the master clock when the secondary is on a sync-wired system, or from a local 

power source when it's on an electronic system. In either case, the time standard for the movement is dependent on the 

frequency of line power.  

The correction solenoid energizes only when it receives a correction signal from the master.  

We'll discuss correction operation of the movement later. First we'll need to examine its normal operation ... and we'll do 

that on page 4.  
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NORMAL DRIVE  

Let's begin our study of the component operation of the sync-wired and electronic secondary movement.  

Figure 3 is an exploded view of the movement's components. Take time now to identify the components, observing their 

interrelationship, and finding each component in the movement you have at hand.  

We'll study first the components which contribute to the normal operation of the movement.  

The synchronous motor drives the motor pinion in a clockwise direction at a 1-RPM rate.  

By way of the friction coupling assembly, the motor pinion drives the second-hand shaft, to which the second hand is 

directly attached. A detailed rear view of the friction coupling is shown in Figure 4.  

Now let's see how the minute hand of the secondary is driven:  

 The second hand shaft pinion drives the reduction gear in a counterclockwise direction.  

 The reduction gear pinion then drives the minute drive gear in a clockwise direction.  

 When the minute drive gear rotates, the minute drive pinion is driven through a friction spring.  

 The minute hand shaft is attached to the minute drive pinion, allowing the minute hand to be driven.  

Now, to drive the hour hand:  

 The minute drive pinion drives the intermediate gear counterclockwise.  

 The intermediate gear pinion drives the hour gear in a clockwise direction.  

 The hour hand shaft is attached to the hour gear, allowing the hour hand to be driven.  

We've now learned how the hands on the secondary are normally advanced. While all this is going on, a couple of other 

components are also in operation.  

The motor pinion drives the ratchet drive gear, which in turn drives the pickup ratchet in a clockwise direction at a 1-RPM 

rate.  

During normal drive, the pawl throwout lever prevents the pickup pawl (which is part of the stop disc assembly) from 

engaging the pickup ratchet. The stop disc is therefore not turning during normal drive.  

At a 1-RPH speed, the intermediate gear also drives the setting disc pinion, and therefore the setting disc, in a clockwise 

direction.  

We'll examine in more detail the functions of these last few components, as well as others, when we study the operation of 

the movement during a correction cycle, starting on page 6.  
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HOURLY CORRECTION (PART 1)  

On the next four pages, we'll study the operation of the sync-wired and electronic secondary movement as it responds to 

an hourly correction signal from the master clock.  

Figure 5 on the opposite page will help you to again identify the components as they are discussed.  

Figure 6 shows with two drawings the delay sector, the delay cam, the pickup ratchet, the pickup pawl, and the throwout 

lever as these components would appear from the rear if the back plate was removed.  

The left-hand drawing in Figure 6 shows the position of the components during normal drive. Notice that the throwout lever 

prevents the pickup pawl from engaging the pickup ratchet.  

From 57'54" to 58'02" of each hour (master clock time), a correction signal from the master causes the correction solenoid 

on the secondary movement to energize for eight seconds.  

When the solenoid energizes, the delay sector mounted to the solenoid armature engages the pickup ratchet, as shown in 

the right-hand drawing in Figure 6.  

You'll remember from the previous page that the pickup ratchet is continuously rotating at a 1-RPM rate. The pickup 

ratchet then will drive the sector ... and when this happens, the delay cam is moved upward.  

After six seconds of mechanical delay, the top lobe on the delay cam lifts the throwout lever. The pickup pawl is released 

and allowed to engage the pickup ratchet, as shown in the drawing.  

Since the pickup pawl is attached to the stop disc, the stop disc begins rotating at the same 1-RPM speed as the pickup 

ratchet.  

As the stop disc rotates, the aligner lever rides out of the notch in the disc. When this happens, the projection end of the 

aligner lever is placed into the orbit of the projection end of the friction coupling assembly, which is rotated by normal drive.  

If the secondary is off time in seconds, then the friction coupling will ... at some point in its rotation ... meet with the 

projection end of the aligner lever, as shown in Figure 7.  

The projection end of the aligner lever will prevent any further advance of the friction coupling ... and therefore put a 

temporary stop to the normal drive advance of the movement .... until the stop disc completes its one revolution and the 

aligner lever drops back into the notch.  

A secondary which is fast by any amount of time up to approximately 55 seconds will be delayed accordingly.  

When the two projections meet, the second hand will be stopped on the zero second mark of the secondary.  

You might note that if the secondary is on time, then the projections of the aligner lever and the friction coupling will not 

meet ... and the normal drive of the movement will not be delayed at all.  

We'll resume our discussion of hourly correction on page 8.  
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HOURLY CORRECTION (PART 2)  

Let's continue our study of the hourly correction cycle. Again, the top illustration (Figure 8) will help you locate the 

components being discussed.  

As the stop disc rotates, the stop disc spring (which is attached to the front side of the stop disc) slides around the minute 

hand setting disc ... and, as it does, it seeks out the slot in the setting disc.  

Now, remember that the setting disc is rotated by the normal drive of the movement.  

If the secondary is "on time," the slot in the setting disc will have advanced to a point where the stop disc spring will make 

a complete revolution without engaging the slot.  

However, if the secondary is slow, then the slot will be positioned such that the stop disc spring will engage the slot at the 

appropriate time in its revolution. Figure 9 shows the stop disc spring engaging the setting disc.  

When the spring does engage the slot, the setting disc will be forced to advance at the same speed as the stop disc and 

the pickup ratchet ... at a 1-RPM rate.  

As the setting disc rotates, the setting disc pinion drives the intermediate gear in a counterclockwise direction. The 

intermediate gear then drives the minute drive pinion and the minute hand shaft in a clockwise direction ... and the 

intermediate gear pinion drives the hour gear and the hour hand shaft in a clockwise direction.  

This drive now applied to the minute hand and the hour hand allows a slow secondary to be advanced at a rate 60 times 

normal speed.  

Notice that the friction spring between the minute drive gear and the minute drive pinion allows the correction drive to 

overcome the normal drive.  

At 59'00", the stop disc completes its one revolution. The throwout lever has returned to its original position eight seconds 

after the start of the correction cycle ... and now at the 59th minute mark, causes the pickup pawl to disengage from the 

pickup ratchet. The minute hand of the secondary will now be on the 59th minute mark.  

Remember also that, at this time, the aligner lever drops back into the notch of the stop-disc ... with the second hand on the 

zero second mark.  

Now both the minute hand and the second hand will be back on normal drive ... synchronized with the master at 59'00".  

This concludes our study of hourly correction. Be sure you fully understand this operation before you go on to page 10, 

where we'll study 12-hour correction.  
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12-HOUR CORRECTION  

We have already learned that if a sync-wired or electronic secondary is more than 59 minutes slow, a 12-hour correction 

cycle will be necessary to bring it up on time with the master.  

From 5:57:54 to 5:58:08 (AM & PM master clock time), the master sends out a correction signal to its secondaries. The 

correction solenoid on each secondary movement is then energized for a full 14 seconds. This allows a secondary more 

than 59 minutes slow to go into a 12-hour correction cycle.  

Essentially, a 12-hour correction cycle is accomplished by allowing the movement to go through more than one hourly 

correction cycle. Let's find out what this means.  

You'll remember that when the correction solenoid has been energized for six seconds, the movement is placed into an 

hourly correction cycle.  

Since the solenoid remains energized for a total of fourteen seconds during 12-hour correction, the delay cam is raised 

farther ... and the bottom lobe of the delay cam raises the throwout lever high enough to be latched into a raised position.  

This allows the movement to advance continuously at the correction rate of 60 times normal speed until the throwout lever 

is unlatched.  

The component that is responsible for latching and unlatching the throwout lever is called the latch lever.  

Find the latch lever and notice its relationship to the hour gear. Figure 1 O will help you locate these components in the 

movement. Figures 11 and 12 are rear views of the latch lever and the hour gear.  

If the secondary is on time when the master sends out its 12-hour correction signal, the point of the latch lever will have 

ridden onto the stud that is fixed to the back of the hour gear as a time reference.  

At this time, the latch lever will be in the position illustrated in Figure 11 ... and the top end of the latch lever will be out of the 

way of the throwout lever.  

If the secondary is more than 59 minutes slow, however, when the 12-hour correction signal is received, the latch lever will 

be off the stud as shown in Figure 12. In this case, the top end of the latch lever will be in such a position to latch the 

throwout lever.  

You can view this latching operation through the top hole in the front plate of the movement you have at hand.  

At the end of the 12-hour correction cycle, the latch lever will ride up onto the stud on the hour gear ... and as it changes 

position, it unlatches the throwout lever.  

The secondary will now be at its 5:59:00 mark. The master, however, will have advanced an amount of time equal to the 

duration of the secondary's 12-hour correction cycle. This means that the secondary will still be slow and will need the next 

hourly correction cycle to bring it up to master clock time at 6:59:00.  

We've completed now our study of the basic operation of the sync-wired and electronic secondary movement. Subjects 

such as adjustments, maintenance and specific uses of this movement will be discussed in other manuals.  
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REVIEW  

Note: Fill in the blanks in the sentences below. The page number to the right of each sentence tells you where the answer 
can be found. When you've completed the review, compare your answers with those on the back of this page.  

Page  

1. The synchronous motor on the movement turns at the rate of  __________ _  
(2)  

3.During normal drive, the  prevents the pickup pawl from engaging  (4)  
the pickup ratchet.  

3. When an hourly correction signal is received from the master, the correction solenoid is energized  

 for  seconds.  (6)  

4.When a correction signal is received, there is a mechanical delay of  seconds be-  
fore the pickup pawl is released.  

(6)  

5. To correct a secondary which is off time in seconds, the advance of the friction coupling is stopped  

 by the  (6)  

6.During a correction cycle, a spring attached to the  searches for the slot in the  
minute hand setting disc.  

(8
)  

7. During a correction cycle, a slow secondary is advanced  times normal speed.  (8)  

8. The minute hand is corrected to the  minute mark.  
(8)  

9. When a 12-hour correction signal is received, the correction solenoid is energized for __ seconds. (10)  

10. The latch lever is operated by a stud fixed to the  ~-  (1 

O)  
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SYNC-WIRED AND ELECTRONIC SECONDARY CLOCK MOVEMENT  

1.AC correction coils are used on  movements; DC correction coils are used on------  

movements.  

2. Other than for periodic correction cycles, the accuracy of a synchronous movement is determined by the _____ of 

the power which is applied to the movement.  

3. Which of the following components remains stationary at all times except during a correction cycle?  

a. Ratchet drive gear  

b. Pickup ratchet  

c. Second hand shaft assembly  

d. Stop disc  

e. Setting disc  

4. During a correction cycle, the second hand of a fast secondary movement stops because the tip of the ____ 

lever interferes with the rotation of the second hand shaft's friction coupling.  

5.During the correction cycle, the setting disc of a slow secondary rotates at a 1  rate; at all  

 other times, the setting disc rotates at a 1  rate.  

6. The hourly correction cycle of a synchronous movement lasts for  seconds.  

8. At the end of a correction cycle, the minute hand of a properly operating synchronous secondary reads  

 ____ minutes, and its second hand reads  seconds.  

7. A synchronous movement that is on time (will) (will not) go through an hourly correction cycle.  

9.The 8-second correction pulses put synchronous secondaries into  correction cycles; the  

 14-second pulses put these secondaries into  correction cycles.  

10.At the conclusion of a (an)  correction cycle, a cam on the hour gear causes the tip of the  

latch lever to disengage from the tip of the throwout lever.  
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