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MARK I a  DUAL RAI\IGE DEMAND REGI STER 

INTRODUCTION 

The Mark Ia  register eliminates the two-pusher 

design used in the Mark I thereby reducing test time 

and improving reliability. 

The Mark Ia registers convert watthour meters to 
block interval demand meters. The "watthour demand 

meters" are identical to watthour meters except for the 
addition of the demand register and its necessary 

components: two lead connections for the motor and 

a glass cover with a mechanical reset. The mechanical 
demand register gives a combination of the kilowatt 
hour consumption, just like the standard kilowatt-hour 
register, and in addition gives the maximum kilowatt 
demand over a definite time interval by means of a 

pointer moved over a graduated demand scale. 

GENERAL DESCRIPTION 

The Mark Ia  demand register has a standard kilo­
watt-hour gear train plus a demand gear train. Both 
gear trains are driven by the disk shaft. 

The interval is accomplished by a synchronous 

motor and a gear train which turns a cam. The cam 

pivots an arm which engages a clutch. The clutch when 
engaged turns a pusher. The pusher contacts a demand 
pointer. The pointer has enough friction to hold it on 
any point of the scale to which it is pushed. 

During the time interval, the pointer pusher is 

driven up scale at a rate proportional to the load on the 
watthour meter. If the demand of the interval exceeds 
that of the previous interval with the highest demand, 
the pusher moves the pointer up scale to the point 
representing the new maximum demand. The pusher is 
returned to zero at the end of each interval by the action 
of the cam on a sector gear. 

PRI N C I PLE OF OPERATI O N  

The following is a description o f  the operating 
principle of the Mark I a demand register (Fig. 2). 

The meter disk shaft drives the wormwheel on 
shaft i 1). Shaft ( 1) turns shaft (2) which turns shaft 

(10). the kilowatt-hour gear train and the pointer shafts 
(11) (12) (13) (14) and (15). Shaft (2) also turns shaft 

(3). Shaft (3) turns the pusher (41) on clutch shaft (6) 
through shafts ( 4) and ( 5) 

Both shafts ( 2) and ( 3) have two gears and pinions 
which change mesh when the scale plate is re11ersed to 
change class. This gives the dual range feature. As an 
example to change from Class 2 to Class 6, the scale is 
reversed and a tab on the scale when placed on the 
Class 6 side depresses shaft ( 3) which is then put under 

spring tension. This action disengages a gear and mating 

_____________ I .L. 42-302.118 
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pinion on shafts (2) and (3) and automatically engages a 
different gear and pinion on these two shafts. This 

change in ratios corresponds with the scale in use auto­

matically due to the contour of the scale. (Figures 2 
and 3). 

The time interval is established by the operation 
of a synchronous motor as it drives thru a gear train to a 

cam which trips the clutch and returns the pusher to 

zero by its action on the sector gear (7) and the lever 
arm (43). The operations are accomplished as follows: 
crown gear shaft (25) is turned by the output shaft of 
the synchronous motor. Shaft ( 25) turns shaft ( 26), and 
the driving disk on this shaft turns shaft (27) which 

turns the time elapsed indicator shaft (30) and also has 
a driving disk which turns shaft (28). Shaft (28) drives 

the cam shaft ( 29). The cam on shaft ( 29) performs a 
dual function: 

( 1) It pivots lever arm ( 43) which disengages the 
clutch for the interval reset. 

(2) The top outer surface of the cam depresses the 
spring on the sector gear (7) and drives the pusher 
( 41) on shaft ( 6) back to zero. 

SCALES 

The Mark Ia is a dual range register and is available 
as Class 1 and 2, Class 2 and 6, Class 3 and 5, or Class 4 
and 8. The class change is accomplished by reversing 
the scale which mechanically changes the gear ratios to 
correspond with the scale in use. (Fig. 3). 

A dial multiplier with the words "Multiply all 
Readings By" is available for meters on which required. 

A second position is also available on the left hand side 
of the register for special applications where additional 
multipliers or information is desired. 

In special cases where a customer has standardized 
on a given demand scale (Example: 0-2.0 KW). the scale 

plate is not reversed to change the scale class. Instead, a 
special multiplier tag is reversed which accomplishes the 
)!<?dr ,IJit'l required and shows the new demand multiplier. 

The base speed of the following 0-line meters on 

which these registers are used is either 1000 r.p.h. or 
500 r.p.h., and the disk shaft has a single lead worm 

that meshes with a 100-tooth wormwheel. Listed in the 
tahle, (l'g. 71 dre �ume typi;.:al r�gistcr raltos (Rr). wall­

hour constants (Kh), and their corresponding demand 

scales. 
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MARK Ia DUAL RANGE DEMAND REGISTER------------- I.L. 42-302.118 

For Meters wi1h Base Speed 1000 r.p.h. For Meters wi1h Base Speed 500 r.p.h. 

Full Scale Reading Full Scale Reading 
Kilowatts* Kilowatts* 

Am- Am-
Volts peres Stators Kh Rr Class 2 Class 6 Class 3 Class5 Volts peres Stators l(h Rr Class 2 Class 6 Class 4 Class a 

120 2.5 1 .3 333 1/3 1 2 .75 1.5 120 2.5 2 1.2 83 1/3 2 4 2.4 4.8 

120 15 1 1.8 55 5/9 6 12 4.5 9 120 15 2 7.2 13 8/9 12 24 14.4 28.8 

120 2.5 2 .6 166 2/3 2 4 1.5 3 120 2.5 3 1.8 55 5/9 3 6 3.6 7.2 

120 15 2 3.6 27 7/9 12 24 9 18 120 15 3 10.S 97127 18 36 21.6 43.2 

"The Mark Ia register has 2 classes built into one 
register depending on the scale used. 

UNIVERSAL REGISTER FOR 
METERS WITH BASE SPEED 16 2/3 RPM 

TYPES DS-DA·D2S·D3S 
D2A-DSP-2-5-7-8 DAP-

2·5-7-8 D2S-2-5-7-8 D2A-2·5-7-8 
04SM SINGLE-PHASE 

In order to provide flexibility in application of 
registers to meters of any KW capacity, the "Universal" 
demand register is recommended. For self-contained 
class 100 and 200 meters this is the R-166 2/3 ratio 
(direct reading on meters with Kh .6) with a class 2/6 
demand scale. This register would have a 2 KW or 
4 KW scale depending on the class setting. 

The 166 2/3 register ratio is chosen because it 
provides register dial multipliers that are whole numbers 
(not fractions) on practically every type and rating of 
self-contained meter. The proper register multiplier is 
found as follows: 

Meter Constant (Khl 
Multiplier = -------

0.6 

In the case of transformer rated class 1 0 meters, 
the proper register multiplier is found as follows: 

Multiplier 
Meter Constant(KhlxCT ratio x PT ratio 

.6 

Since Kh pri = Kh sec X CT ratio X PT ratio, this 
formula can be used: 

Kh pri 
Multiplier= -­

.6 

UNIVERSAL REGISTERS FOR 
D4 POLYPHASE METERS WITH 

BASE SPEED 8 1/3 RPM 

With the advent of the 0-4 polyphase meters which 
have a base speed of 500 R.P.H. and a first reduction of 
100, a universal register with less gear reduction (twice 
as fast) should be considered. For self-contained class 

7 

200 meters, this is the R
I 

= 83 1/3 ratio (direct reading 
on meters with Kh "" 1.2) with a full scale of 2 KW or 
4 KW depending on the class setting. 

The 83 1/3 register ratio is chosen because for the 
500 R.P.H. meter it provides register dial multipliers 
that are whole numbers (not fractions) on practically 
every type and rating of self-contained meter. The Rr 

83 1/3 is direct reading on a meter with a Kh = 1.2. 
The proper register multiplier is found as follows: 

Meter Constant (Kh) 
Multiplier 

1.2 

In the case of the transformer rated class 20 
meter, the Rr - 83 1/3 ratio (direct reading on meter 
with Kh = 1.2) register with a class 4/8 full scale is 
recommended. This register would have a full scale of 
2.4 KW or 4.8 KW depending on the class setting. The 
proper register multiplier is found as follows: 

Meter Constant (Kh) x CT ratio x PT ratio 
Multiplier=---------------

1 . 2  

Since Kh pri = Kh sec X CT ratio X PT ratio this 
formula can be used. 

Multiplier 
Kh pri 

1 . 2  

In all cases the multiplier will apply to both KWH 
and KW demand readings. 

INSTALLATION 

These registers are designed for use only on 
Westinghouse meters. They are designed to be inter­
changeable with the standard kilowatt-hour register in 
order to convert from a standard kilowatt-hour meter 
to a demand meter. 

The registers are adjusted and checked for accur­
acy of registration at the factory and are ready for 
immediate installation. However, to insure that the 
register has not been damaged in shipment and that the 
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MAR K Ia DUAL RANGE D EM AND R EG ISTER ____________ _ I.L. 42-302.118 

necessary parts have bee n rece ived for field conversion, 
the following procedu re should be fol lowed: 

1. Unpack the reg ister with care. 

2. Inspect the register as foll ows: 
a. Check the nameplate mou nted on top of re­

gister back p late to insu re that the register is 
correct for the meter with which it is to be 

used. Check the meter c lass vs R egister Full 
Scale to verify that register KW full scale 

corresponds with the thermal capacity of the 

meter. For instance, a Class 200- 240 volt, 2 
stator polyphase meter wou ld have a thermal 
capacity of 200 x 240 x 2 96 KW. The 
correct matching register for this meter should 
have a f u ll scale of 96 KW. 

b. Check all shaft assembl ies for e nd play and 
gear mesh. 

c. If it is desired to check the cal ibration, proceed 
as outl ined under Testing Watthou r Demand 
Meters and Testing Demand Registers. 

3. R emove K i l owatt-hour reg iste r and attach leads 
to meter potential  terminals. The leads are fu r­
nished with the proper connectors so that any 
d isassembly of the meter proper or soldering is 
e l iminated. This is true for a ll meters except the 
3-wire, si ngle-phase meter wh ich is not recommend­
ed for fie l d  conversion. 

4. On 1 20-volt meters, the M ark Ia is furn ished with 
a 1 20-volt motor and on 240-volt  meters the M ark 
Ia is furn ished with a 240-volt motor. The 240.. 
volt motor wi ll operate between 200 and 300 vo lts 
and is adequate for 277-volt appl ication. On 480.. 
volt meters, a 240-volt motor and 240-volt reactor 
coil  are used. 

Wiring drawings for the installation of leads and 
reactors are shown in Figures 1 0  through 25. All 
A-base polyph ase meters above Serial  No. 53,980, 
OOOare shipped equ ipped with Demand Motor 
Leads. 

5. In the place of the kilowatt-hour register, install 
the new M ark Ia registe r. No changes are neces­
sary in the meter proper. 

6. Connect the leads to the motor. 

7. Apply rated vol tage and see that motor fu nctions 
correctly. 

8. Recheck complete meter on f u l l  load and light load 
adjustme nt. A slight l ight load adju stment might 
be necessary to compe nsate for the additional 
friction load of the mech anism. W h ile this adju st-

8 

ment is being made, the demand pointer should be 
up scale so that it is not being d r iven when 
calibrating the meter. T his corresponds to actual 
operating cond itions as it  is ve ry u nl ikely that 
max imum demand w ill occu r when the meter is 
operating at very low loads. 

9. Apply demand type cover. For r!lark Ia,  check to 
see that reset wire is the proper length. 

1 0. Install complete meter in serv ice as usual for 
watthour meters. 

ADJUSTMENTS AND MAINTENANCE 

GENERAL 

Mark Ia demand registers are constructed of com­
patible materials and designed to give maximum troub le­

free serv ice. The design is such that preventative main­
tenance is easily performed and shou ld failure occu r, 
the register can be repaired with m i n imum d ifficu lty. 

CLEANING THE REGISTER 

The M ark Ia reg ister can be ultrasonica l ly cleaned. 
The following procedu re is recommended for this clean­
ing. 

1. R emove the motor from the register by rem ov i ng 
the two screws in the backplate holding the motor 
in. The motor is then pushed upward and brought 
out through the top of the register by rotating 
sl ightly around the crown gear shaft No. 25. 

2. The register can now be ultrasonically cleaned. 

CAUTION: In order to avoid trapping clean ing 
solutions in the over-rides and w ith some clean­
ing sol utions causing corrosive action, the clutch 
should be propped open and r insed properly. A 
tooth pick or paper clip can be used to prop the 
clutch open. 

U ltrasonic cleaning is  an art and science in itself, 
and its' success or fa i lure in many cases is related to the 
u nderstanding of the su bject and equipment by those 
who are responsi ble for its use. For instance, a know­
ledge of the fol l owing variables is essential: effects of 

frequency, power density, tank size, holdi ng f ixtures or 
basket design, solution contamination, attitu de of parts 
to be c leaned, type of soil to be removed, clean ing agent 
concentration and its effects on the particular metals, 
plastic or fibers in the apparatus, time element to ach ieve 
satisfactory cleaning without damaging the components 
of the apparatus, the number of pa rts to be cleaned vs. 
the power level. 

It is also important to rea lize that after the registers www . 
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MARK Ia DUAL RANGE DEMAND REGI STER _____________ I.L. 42-302.1'16 

have been u l trasonica l l y  cleaned the parts are chemica l ly 
clean and su bject to gal l ing; therefore, e ither a f inal dip, 
rinse, or application of a lu bricant is recommended. One 
such lu bricant solution for dipping or rinsing which is  
very satisfactory consists of .373 grms. l ith ium stearate 
per l iter of denatured a lcohol ( .03 1 ounces per gal lon). 
An alternate method of applying a lubricant wou ld be 
to u se powdered l ithium stearate and apply to the bear­
ing surfaces with a small artist brush. T hese materials 
are ava ilable from any chem ical supply house. 

A typical example of an u ltrasonic cleaning process 
found to be satisfactory for Mark registers by Westing­
house using an ultrasonic cleaner with the fol lowing 
capacity is  as follows: Average power outpu t 1 000 
watts - peak output of 2000 watts - nominal frequency 
of 20 KC (variable from 1 8  to 20 KC) and a cleaning 
tank of 2-gal lon capacity. 

1. Suspend register in a solution of Bendix 25-1 
( 2 ounces per ga lion water) heated to 140 to 
150 degrees Fah renheit and u ltrasonical ly agitate 
for one m inute. 

2. R inse in hot, running tap water for 30 seconds. 

3. U ltrasonically rinse in hot, c lean tap water 30 
seconds. 

4. Blow with clean compressed air until all signs of 
water are removed. 

5. D ry in 1 00 degrees Centigrade ( 2 1 2  degrees 
Fah renheit) oven for 5 minutes. 

6. Al low to cool to room temperature. 

7. D ip in an a l cohol-l ith ium stearate sol u tion 0.373 
grams lith ium stearate/ l iter denatured a lcohol 
( 0.031 ounces per gal lon). 

8. D ra in over the lithiu m stearate solu tion until 
dripping ceases. 

9. H ang to d ry at room temperature fo r 1 0  to 1 5  
m inutes. 

**Cleaner Concentrate, P ioneer Central Div i s ion, Hend 1 x 

Aviat ion, I nc., D avenport, I ow a. 

Where the u ltrasonic method of c leaning is not 
u sed, the fol lowing cleaning procedure is  recommended. 

1 .  D isassem ble the register completely as described 
under D isassem bly of R egister. 

2. E ach component shou ld be c leaned with a good 
grade of clock clean ing f luid and rinses su ch as 
L & R solutions. 

9 

3. D ry all parts thoroughly after c leaning. 

4. R eassemble the register as described under R e­
assembly of R egister. 

5. Apply lu bricant as described under Ultrasonic 
C l eaning. 

CHECK I NG THE IVIOTOR 

Since the motor gear reduction is completel y  

enclosed and running in a good grade o f  o il, it  shou ld 

not requ ire cleaning. I nstead, it is  recommended that 

the motor be tilted so that the oil wil l dra in down under 

the oil filler screw. Use a syringe to put o i l  in the motor. 
I nsert it  in the o i l  f i ller hole. Try to draw out the o i l .  
When the motor contains the recommended 1 - 1 /2 cc 

of oi l ,  it is  only possible to draw 6/ 1 0  to 8/1 0 cc with 
the syringe. The rema inder is trapped in the bearings 

and lubricating clearances. If oil can be drawn up in the 

syringe or if it  can definitely be estab l i shed that there is  

oi l  in the motor and it is clean, then put th is  oi l  back in 
the motor and replace the oil fi l ler screw. Th is should 

be all the serv ice necessary for the motor. If o i l  is d i rty, 

indicating wear, motor shou ld be replaced. 

DISASSEMBLY OF REGISTER 

The fo l lowing procedure is recommended for the 
disassem bly of the M ark Ia register. An assembly block 
such as shown in Figure 4 fac i l i tates the disassembly of 
the register. 

By placing the register mounting bayonets in a 
meter, meter frame, or in a block the following parts 
can be removed (See Fig. 1 for Plates): 

1. Demand Pointer. R emove the spring tension screw 
and then the two screws holding the pointer 
p rotective bracket and spring. R emove spinner, 
demand pointer, and fibre washer. 

2. Scale. R emove the screws holding sca le to dia l  
p late. 

3. Pointers. Using a pointer pu l ler, Sty le  No. 
285A 555H 0 1 ,  or large screw-d river with paper 
protecting the dial ,  remove pointers from ends of 
shafts being carefu l not to scratch the dial. 

4. Multiplier Tag. R emove screw and take off or 
loosen screw and push tag up and lift off. 

5. Motor - Terminal Block - Back Plate. Put reg­
ister face down in assembly block .  R emove 5 
screws and take back plate, motor and termina l  
block assembly off. R emove No. 25 shaft 
assembly. www . 
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MARK I a  DUAL RANGE DEMAND REGISTER 

CAUTION: Place back plate down on bayonet 
side to prevent damage to the worm wheel. 

6. Worm Wheel (No. 1 Shaft). Turn screw until flat 
on screw head allows shaft to be removed. 

7. Nameplate. Remove two screws. 

8. Ratio Plate - Dual Range Spring. Remove No. 2 
shaft. Remove 3 screws holding ratio plate and 
dual range spring and lift plate off. The following 
shafts can now be removed: No. 3, No.4, No.10, 
and No. 11 shafts. 

9. Middle Plate. Remove 4 screws holding middle 
plate and lift off. The following shaft assemblies 
can now be removed: ( 27), ( 28), ( 29), ( 30), ( 26), 
(5), and clutch shaft (6). 

The clutch shaft can be completely disassembled 
by removing the retaining rings on the front, 
middle, and rear of the shaft. 

10. Sub Plate. Remove spacer, one screw, and lift 
plate off. The following kilowatt-hour shafts can 
now be removed: (11),(12),(13),(14),and (15). 

11. Sector Gear. Remove the retaining ring and lift 
off. 

REASSEMBLY OF REGISTER 

The Mark Ia can be reassembled as follows: Again 
an assembly block as shown in Figure 4 facilitates this 
assembly. Applicators, Style No. 1960343, are available 
for applying retaining rings to shafts (See Fig. 1 for 
plates). 

1. Front Plate (Dial) 
Place plate face down in assembly block. Put the 
sector gear ( 7) on its front plate pin. It is not 
necessary to apply retaining ring at this time. Put 
the following shaft assemblies in their bearing holes 
in the front plate with the long tapered pivot end 
thru the plate: ( 11), ( 12), ( 13), ( 14), and ( 15). 

2. Sub Plate. 

Put sub plate on posts and guide shafts into bearing 
holes. Put screw in and tighten. Put spacer over 
post. 

3. Clutch Shaft (6) 
If the clutch shaft was disassembled use the follow­
ing procedure for reassembly: 
a. Put rear retaining ring into one of the inboard 

four grooves. Guide the spring centering spacer 
over the shaft with small diameter to the front. 

b. Place spring over shaft and guide on shoulder 
of spring centering spacer. 

10 

I.L. 42-302.118 

c. Place rear assembly on shaft, compress spring 
and apply center retaining ring. 

d. Place front assembly on shaft and apply front 
retaining ring. 

4. Cam Shaft No. 29 

Put this shaft in the front plate with the gear 
toward the rear of the register. Make sure small 
spring is on front end of shaft. 

5. Interval Gear Train 

Assemble in the following order (Fig. 2): 
a. No. 26 shaft, put in with the driving disk and 

pins closest to the front plate. 

b. No. 30 shaft. (Interval Indicator) put in with 
the long tapered pivot end through the front 
plate. 

c. No. 27 shaft, put in with the driving disk and 
pins toward the rear of the register. 

d. No. 28 shaft, put in with the gear toward the 
rear of the register. 

6. Orient disk and pins in neutral position and 
position cam shaft as shown in Figure 5 (b). 
This position will facilitate the assembly of the 
middle plate and trip lever. 

7. Middle Plate. 

Guide the middle plate assembly into pos1t10n 
making sure the prongs of the lever are located 
between the disk and the gear on the (6) clutch 
shaft. Put four screws in and tighten down. The 
cam should be in the second neutral position as 
shown in Figure 5 (b). The second neutral position 
facilitates the assembly of the middle plate. 

8. No. 10 Shaft 

Keep register face down in assembly block and put 
No. 10 shaft in its front plate bearing hole. The 
other end of this shaft will have the gear on the 
outside of the middle plate and the shaft will go 
thru the cut out section of the plate. 

9. No. 5 Shaft 

Put this into its bearing hole in the front plate thin 
gear closest to the front plate. 

10. No.4 Shaft 

Put this into its bearing holes in front plate so that 
large gear is closest to the front plate. 
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MARK Ia DUAL RANGE DEMAND REGISTER ------------- I.L. 42-302.118 

11. No. 3 Shaft (Dual Range Shaft) (Fig. 3) 

Put the long end of the shaft thru the hole in the 
middle plate and into the bearing hole in front 
plate. 

12. No. 1 1  Shaft 

Put this shaft into its front plate bearing hole with 
the long tapered pivot end through the front plate. 

13. Ratio Plate 

Put plate in its relative position and put each shaft 
in its bearing hole. Put 2 screws in right hand side 
and the flat spring goes under the 3rd screw on the 
left hand side. Center the spring over pivot of dual 
range shaft and tighten screw. 

14. No. 2 Shaft 

Put the end of the shaft which has three gears on 
it in the bearing hole of the middle plate and 
meshing with gear on dual range shaft. For some 
ratios it may be necessary to pull back on No. 3 
shaft to allow the pivot of the No. 2 shaft to go in 
its bearing hole. 

1 5. No. 25 Shaft (Crown Gear) 

Put this shaft in its bearing hole in the sub plate. 

16. Motor Assembly 

lay the motor in its proper position resting on the 
middle plate with the output pinion in relative 
position to mate with crown gear on No. 25 shaft. 

17. Back Plate Assembly 

If No. 1 shaft was removed, put it back in bearings 
and turn the round edge of the retaining screw 
toward the back plate. 

Place back plate in proper relation to its posts 
and with worm mating with gear on No. 2 shaft, 
and seat the crown gear shaft in its bearing hole in 
the back plate. 

Put the 5 screws, spacer, and motor-mounting 
lockwashers in and tighten down. 

18. Scale Assembly 

Put register on a meter, meter frame or assembly 
block as shown in Figure 4 with dial up. Put scale 
in place and put screws in. 

19. Multiplier Tag 

13 

Replace multiplier tag if used by putting keyhole 
slot over screw and sliding the tag down. Tighten 
the screw. 

20. Kilowatt-Hour and Interval Pointers 

Put large pointers on kilowatt-hour shafts and the 
small pointer on interval indicator shaft. 

21. Demand Pointer Assem�ly 

With register in same position as described in Step 
18, assemble as follows: 
a. Put fibre washer on demand pointer hub. 

b. Put demand pointer on. 

c. Put spinner on. 

d. Put protective bracket and spring on and tighten 
two screws down that hold bracket on. 

e. Put spring tension screw in and tighten enough 
to hold spinner on. 

22. Zero Adjustment 

Turn the register dial face up and gently hold 
demand pointer against the pusher at the zero end 
of the scale. Rotate the zero adjusting post 
(Fig. 6) and position the demand pointer in the 
center of the zero line. 

23. Sector Gear Mesh Adjustment (Fig. 7) 

Put the register in the bottoms up position and 

insert sector spring adjusting pin Style No. 

106R600H01 thru the hole in the middle plate 
until it rests in the hole provided in the front bear· 

ing plate. 

a. Gently hold demand pointer against the zero 
end of the scale as described under Step 22 
above. 

b. Allow spring on sector gear to rest on adjusting 
pin and guide teeth of sector into groove in 
pinion of (6) clutch shaft. Slide sector forward 
on the shaft so that it can be meshed with 
pinion on the 161 shaft. 

c. Put retaining ring on sector pivot post. 

d. Remove spring adjusting pin from midrlle plate. 

24. Interval Indicator Adjustment 

The interval indicator can be set at 12 o'clock trip 
position by slipping small pointer on the shaft 
pivot. 
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II 

i ; 

Retaining Ring 

0 

0 

0 0 

Fig. 7 Sec:ror lul;usfm.,, 

25. Checks to be Made After Assembly 

a. Check all shafts for end play. 

b. Turn the power gear train thru manually by 
using the slip clutch on the (25) shaft. 

c. Turn the ( 1) shaft and deflect the demand 
pointer to full scale making sure the sector 
spring clears the cam tor both neutral positions 
(Fig. 5). 

26. Final Cam Setting 

15 

Spring Adjusting 
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Before the middle plate was assembled the interval 
gear train was positioned so that the cam neutral 
positions were as shown in F 1gures 5a and 5b. To 
insure the best location for smooth tripping act ion 
and proper open-time, the following check should 
be made. 
a. Rotate the (1) shaft until the demand pointer 

is deflected to the off-scale (pegged) position 

b. Rotate the (25) shaft until the cam is in the 
first neutral posit ion as shown in Figure 5a. 
Check to see that the sector spring is almost 
in contact but not putt ing pressure on the 
forward edge of the cam. www . 
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MARK Ia DUAL RANGE DEMAND REGISTER 

TEST 
WEIGHT 

c. In the event it is necessary to make an adjust· 
ment in the neutra l position of the cam the 
fol lowing procedure shou ld be fol lowed: 
11 Push the cam shaft forward com pressing the 

coi l  spring unt i l  the pinion is demeshed from 
its mating gear on the ( 28) shaft. 

CAUTION . When push ing the cam forward 
in order to demesh make sure the lobe on 
the cam is not in a position to h it the large 
gear on the l ef t  hand ki lowatt hour shaft. 

21 With the gearing demeshed , the cam can be 
rotated in the desired direction. 

31 Once the gear teeth are disengaged and 
rotation has commenced the pressure on the 
cam shaft can be released. The coil spring 
wil l snap the pinion back in mesh on the 
nex t tooth thereby insu ring only one tooth 
rotation. 

41 After rotating one tooth recheck the clear­
ance between the lobe of the cam shaft and 
the sector spring per steps a and b, Pg. 15. 
Check the smoothness of operation by ad· 
vancing the ( 25) shaft c lutch m anu a l l y  and 
trip the ( 6) c lutch. 

27. Clutch Open-Time Check 

If the cam has been set as ou tlined in Step 26 the 

open-time shou ld  be between 2 and 5 seconds. If 
the open- t ime is outside the 2 to 5 second range, 
the cam and sector probably needs to be shifted 
as outlined in Step .::b. The open-lime is checked 
with a stop watch as fol lows: 

f I GUR( 8A 

f I GUitE 8B 

16 

TORQUE 
ADJUSTING 
SCR(W 

I.L. 42-302.118 

TtST WE:IGHT 
S# 284A400G01 

a. Turn the first ( 1) shaft and deflect the pusher 
( 41) up scale. 

b. With the motor energized ,  advance the demand 
gear train unt i l  the c lutch is just before tripping 
as indicated by the interval indicator. 

c. The open-time is measu red between the time 
the pusher {41) drops back to zero and the 
c lutch d isk on the ( 6) shaft moves forward. 

28. Demand Pointer Spring Tension Adjustment 

The spring tension on the demand pointer is ad­
justed by using test weigh! Style No. 284A400001 
in the fol lowing manner. See F igure SA and 8B. 

1. Hol d  register in its normal operating position 
and mdlre sure pusher is at zero. 

2. M ount test weight to demand p ointer and 
l ocate the right hand edge of weig ht  with the 
vertical  line as shown in F igure SA. The pointer 
shou ld  s l ip  down scale to a lower reading. (If 
pointer does not fa l l  then tu rn counterc lock­
wise on the torque adjusting screw unti l  pointer 
does fa l l ) .  Th is insures that the s l ip  torque is 
below the maximum a l lowable. 

3. Push demand pointer back to the horizontal 
position and slide test weight so that the left 
edge is in line with the vertical l i ne as shown in 
F igure 88. Th i s  insures that  the sl i p  torque i s  
above t h e  minimum requirement (If pointer 
slips, it w i l l  be necessary to turn c lockwise on 
screw unt i l  pointer does not s l ip  and then re­
check Step 2.) 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



MARK Ia DUAL RANGE DEMAND REGISTER 

29. Clutch Shaft Safety Check 

The clutch on the (6) shaft can be given a two to 
one safety check by position i ng the test weight 
as shown in F igure 8a. If by turn ing the first ( 1 )  
shaft i n  the register the pusher w i l l  rotate the 
demand pointer and advance the test weight 
through the hor izonta l ,  then the clutch has at least 
a two to one safety factor. 

30. Testing Watthour Demand Meters 

T he same method of test employed for correspond­
ing watthour meters are used when testing demand 
meters. However, when cal i brat ing dem and meters, 
the t imi nQ motor shou ld be runn ing and the 
reg ister meshed. The demand pointer shou ld be 
set at a posit ion such that it wi l l  not be advanced 
by the pointer pusher at any time dur i ng the test. 

TESTING DEMAND REGISTERS 

1 .  Mechanical Over-all Test Device 

110C174G01 

Serial No. 

The best way to check the register cal i bration i s  
b y  means of a constant speed device such as 
1 1 0C 1 74G0 1 .  

The test device simulates a meter operating 
under constant load. The register can be driven at 
a speed corresponding to meter speeds of 1 6-2/3, 
33- 1 /3, and 66-2/3 rpm. This  device has a shaft 
driven by a synchronous motor and three d ifferent 
worms to give the speeds indicated a bove. 

The device is con nected to a 1 20-volt source and 
the toggle switch is put i n  either the 1 20V or 
240V posit ion depending upon the vo ltage of the 
register motor. The register is mou nted i n  the 
desired posit ion and the motor leads coming from 
the bind i ng posts on the left of the device are 
connected to the motor term inal b lock of the 
register. Varying frequency has no effect since 
both the test device drive motor and the t iming 
motor in the register w i l l  change equa l ly. T he 
three speeds are u sed to check the fu l l  load po int 
and mu ltiples thereof. Therefore, this device w i l l  
check a l l  c lasses a n d  three po ints o f  t h e  sca le. 

The actual ind ication of a M ark I I  register may be 
computed by using the fol lowing formu la. 

KW R eading 

6 X Test Device Setting 
( 1 6-2/3, 33- 1 13, 66-2/3) 

R egister R at io 

2. Portable Gear Checker 111 C217G01 

This device shown in Figure 9 is designed for a 
quick check on the k i lowatt demand gear train 
with respect to the mterval timing gear tra i n  

17 
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(exclusive of motor gearing). I t  is designed to 
check the fu l l  load point of  a l l  M ark Ia  reg isters 
regardless of interval or register ratio. 

Operation 

D isconnect the motor leads and remove register 
from meter. M ount register checker bayonets i n  meter 
and t ighten screws. M ou nt the register in the checker. 
T h is automatica l ly  engages the worm wh ee l of the 
register with the gear on the checker. Now pul l  the top 
of the checker (which is  mounted on pivots) down on the 
reg ister so that gear "A" on ch ecker meshes with the 
overr id ing gear on the N o. 25 shaft of the reg ister. Push 
the latch on the front of the reg ister checker under the  
post on the  reg i ster to  ho ld  the checker i n  mesh. Turn 
the handle on the checker clockwise unti l  the i nterval 
ind icator on the register shows that the clutch is about to 
tri p. E nergize the motor and al low the motor to tr ip 
the clutch. R eset the demand poi nter by hand below 
the point on the scale which is  to be tested. Turn t he 

hand le  advancing the gear tra i n  manua l l y  unt i l  the 
interval ind icator shows that the clutch i s  aga i n  a bout to 
tr ip .  A l l ow the motor to tr ip the clutch. Take the 
exist ing readi ng on the KW demand scale. T he checker 
has a high (H ) and low (L) deflect ion a nd is set by sh ift­
ing a rat io  p late that engages the desired gear train. Two 
reg ister checkers are ava i lable depending on the desired 
deflect ion.  

1 1 1 C2 1 7G01 

1 1 1 C2 1 7G04 

Low R ange Def lection 1 00 
(Test KW) R r  

H igh R ange Deflection = 200 
( 200% Test KW) Rr 

L ow R ange Deflect ion • 200 
( 200"/o Test KW) R r 

H igh R ange D eflection = 400 
(400"/o Test KW) Rr 

A 

Fig. 9 Gear Checker for Morl.: lo Register Style No. 
1llC2l7GOl www . 
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Fig. JO 04SM·3 Wire Self Contained, 240V. 

(120V Reg. Motor) . 

Fig. 12 OSM & 02SM 2 Wire Trans. Type, 240V. 

(120V Reg. Motor) . DSM & D2SM 2 Wire 

Trans. Type, 480V. (240V Reg. Motor). 

Fig. 14 DSM D2SM & D3SM 2 Wtre Self C<mtained. 

240V. (120V Reg. Motorl.DSM·D2SM & 
D3SM 2 Wtre Self Contained, 480V. (240V 

Reg Motorl. 18 

F 1g. 11 OSM-02SM & D3SM-3 Wire Self Contained, 

240V. (120V Reg. Motorl. OSM-02SM & 
03SM·3 Wire Self Contained, 480V. (240V 

Reg. Motor). 

Fig. 13 OSM & 02SM 3 Wire Trans. Type, 240V. 

(120V Reg. Motor ) . DSM & D2SM 3 Wire 

Tram. Type 480V. (240V Reg. Motor). 

Fig. 15 DAM & D2AM 2 Wire Self Contained, 240V. 

( 120V Reg. Motor!. DAM & D2AM 2 Wire 

Self Contamed. 480V. (240V Reg. Motor). www . 
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MARK Ia DUAL RANGE DEMAND REGISTER 

Fig. 16 DAM & D2AM 2 Wire Trans. Type, 240V. 

(120V Reg. Motor). DAM & D2AM 2 Wire 

Trans. Type, 480V. (240V Reg. Motor). 

Fig. 18 DSP-2M & D2S-2M Self Cont. & Trans. Type, 
240V. (120V. Reg. Motor). DSP-2M & D2S-2M 
Self Cont. & Trans. Type, 480V. (240V. Reg. 
Motor). 

Fig. 20 DS-5M & D2S-5M-30 Amp-480V. (240V 

Reg. Motor). 

19 
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Fig. 17 DAM & D2AM 3 Wire Trans. Type, 240V., 

DAM & D2AM 3 Wire-4 Terminal Self 

Contained 240V. (120V Reg. Motor). 

F1g. 19 DS-5M & D2S-5M 240V. (120V Reg. 

Motor). DS-5M & D2S-5M 480V. (240V 

Reg. Motor). 

Fig. 21 DSP-7M & D2S-7M Self Contained, 240V. 

(120V Reg. Motor). DSP-7M & D2S-7M 

Self Contained, 480V (240V Reg Motor). 
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MARK Ia DUAL RANG E DEMAND REG ISTER 

Fig. 22 DSP-7M & D2S-7M Trans. Type, 240V. 

(120V. Reg. Motor). DSP-7M & D2S·7M 

Trans. Type, 480V. (240V Reg. Motor). 

Fig. 24 DSP.SM & D2S-8M Trans. Type, 240V. 

(120V Reg. Motor). DSP.SM & 02S.SM 

Trans. Type, 480V. (240V Reg. Motor). 

20 
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Fig. 23 DSP-8M & 02S-8M Self Contained, 240V. 

(120V Reg. Motor). DSP-8M & D2S-8M 

Self Contained, 480V. (240V Reg. Motor). 

Fig. 25 DAP-2-7-SM & DA-5M & D2A-2-5-7-8M-

240V (120V Reg. Motor). DAP-2-7-SM & 

DA-SM & D2A-2-5-7.SM, 480V. (240V 

Reg. Motor). 
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FIG. 1 

2 

MIDDLE 
PLATE 
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MARK Ia DUAL RANG E DEMAND REGIST ER------------- I.L. 42-302.118 

INTRODUCTION 

The Mark Ia register eliminates the two-pusher 
design used in the Mark I thereby reducing test time 
and improving reliability. 

The Mark Ia registers convert watthour meters to 
block interval demand meters. The "watthour demand 
meters" are identical to watthour meters except for the 
addition of the demand register and its necessary 
components: two lead connections for the motor and 
a glass cover with a mechanical reset. The mechanical 
demand register gives a combination of the kilowatt 
hour consumption, just like the standard kilowatt-hour 
register, and in addition gives the maximum kilowatt 
demand over a definite time interval by means of a 
pointer moved over a graduated demand scale. 

G EN ERAL DESCRIPTION 

The Mark Ia demand register has a standard kilo­
watt-hour gear train plus a demand gear train. Both 
gear trains are driven by the disk shaft. 

The interval is accomplished by a synchronous 
motor and a gear train which turns a cam. The cam 
pivots an arm which engages a clutch. The clutch when 
engaged turns a pusher. The pusher contacts a demand 
pointer. The pointer has enough friction to hold it on 
any point of the scale to which it is pushed. 

During the time interval, the pointer pusher is 
driven up scale at a rate proportional to the load on the 
watthour meter. If the demand of the interval exceeds 
that of the previous interval with the highest demand. 
the pusher moves the pointer up scale to the point 
representing the new maximum demand. The pusher is 
returned to zero at the end of each interval by the action 
of the cam on a sector gear. 

PRINCIPL E OF OPERATION 

The following is a description of the operating 
principle of the Mark I a demand register (Fig 2). 

The meter disk shaft drives the wormwheel on 
shaft ( 11. Shaft { 1) turns shaft (21 which turns shaft 
(10). the kilowatt-hour gear train and the pointer shafts 
(11) (12) (13) (14) and (15). Shaft (2) also turns shaft 
(3). Shaft (3) turns the pusher (41) on clutch shaft (6) 
through shafts ( 4) and ( 5). 

Both shafts ( 2) and { 3) have two gears and pinions 
wh1ch change mesh when the scale plate is re"ersed to 
change class. This gives the dual range feature. As an 
example to change from Class 2 to Class 6, the scale is 
reversed and a tab on the scale when placed on the 
Class 6 side depresses shaft (31 which is then put under 
spring tension. This action disengages a gear and mating 

4 

pinion on shafts (21 and (3) and automatically engages a 
different gear and pinion on these two shafts. This 
change in ratios corresponds with the scale in use auto­
matically due to the contour of the scale. (Figures 2 
and 3). 

The time interval is established by the operation 
of a synchronous motor as it drives thru a gear train to a 
cam which trips the clutch and returns the pusher to 
zero by its action on the sector gear (7) and the lever 
arm (43). The operations are accomplished as follows: 
crown gear shaft (25) is turned by the output shaft of 
the synchronous motor. Shaft (251 turns shaft (26), and 
the driving disk on this shaft turns shaft (271 which 
turns the time elapsed indicator shaft (30) and also has 
a driving disk which turns shaft (28). Shaft (28) drives 
the cam shaft (29). The cam on shaft (29) performs a 
dual function: 

( 1) It pivots lever arm ( 43) which disengages the 
clutch for the interval reset. 

(2) The top outer surface of the cam depresses the 
spring on the sector gear (7) and drives the pusher 
( 41) on shaft ( 6) back to zero. 

SCAL ES 

The Mark Ia is a dual range register and is  available 
as Class 1 and 2, Class 2 and 6, Class 3 and 5, or Class 4 
and 8. The class change is accomplished by reversing 
the scale which mechanically changes the gear ratios to 
correspond with the scale in use. (Fig. 3). 

A dial multiplier with the words "Multiply all 
Readings By" is available for meters on which required. 
A second position is also available on the left hand side 
of the register for special applications where additional 
multipliers or information is desired. 

In special cases where a customer has standardized 
on a given demand scale (Example: 0-2.0 KW). the scale 
plate is not reversed to change the scale class. Instead, a 
special multiplier tag is reversed which accomplishes the 
!,!l'ar :-tuft required and shows the new demand multiplier.' 

The base speed of the following 0-line meters on 
which these registers are used is either 1000 r.p.h. or 
500 r.p.h., and the disk shaft has a single lead worm 
that meshes with a 100-tooth wormwheel. Listed in the 
tahk, ( l 'g . 7) arc some typtl·al r�gistcr ratios ( Rr). wall­
hour constants (Kh). and their corresponding demand 
scales. 
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MARK Ia DUAL RANGE DEMAND REGISTER------------- I.L. 42-302.118 

For Meters with Base Speed 1000 r.p.h. For Meters with Base Speed 500 r.p.h. 

Full Scale Reading Full Scale Reading 
Kilowatts • Kilowatts • 

Am- Am-
Volts peres Stators Kh Rr lass 6 Class 3 Class5 Volts peres Stators l(h Rr Class 2 Class 6 Class 4 Class8 

120 2.5 1 .3 333 1/3 1 2 .75 1.5 120 2.5 2 1.2 83 113 2 4 2.4 4.8 

120 15 1 1.8 55 5/9 6 12 4.5 9 120 15 2 7.2 138/9 12 24 14.4 28.8 

120 2.5 2 .6 166 2/3 2 4 1 .5 3 120 2 .5 3 1.8 55 5/9 3 6 3.6 7.2 

120 15 2 3.6 27 719 12 24 9 18 120 15 3 1Q8 97/27 18 36 21.6 43.2 

*The Mark Ia register has 2 classes built into one 
register depending on the scale used. 

UNIVERSAL R E G ISTE R  FOR 
METERS WITH BASE SPEED 16 2/3 R PM 

TYPES DS-DA·D2S·D3S 
D2A-DSP·2·5-7·8 DAP· 

2·5-7-8 D2S-2-5-7·8 D2A·2·5-7·8 
D4SM SINGLE-PHASE 

In order to provide flexibility in application of 
registers to meters of any KW capacity, the "Universal" 
demand register is recommended. For self-contained 
class 100 and 200 meters this is the R-166 2/3 ratio 
(direct reading on meters with Kh .61 with a class 2/6 

demand scale. This register would have a 2 KW or 
4 KW scale depending on the class setting. 

The 166 2/3 register ratio is chosen because it 
provides register dial multipliers that are whole numbers 
(not fractions) on practically every type and rating of 
self-contained meter. The proper register multiplier is 
found as follows: 

Meter Constant (Khl 
Multiplier= -------

0.6 

In the case of transformer rated class 10 meters, 
the proper register multiplier is found as follows: 

Meter Constant(Kh)xCT ratio x PT ratio 
Multiplier=-------------­

.6 

Since Kh pri = Kh sec X CT ratio X PT ratio, this 
formula can be used: 

Kh pri 
Multiplier= -­

.6 

UNIVERSAL R EGISTERS F OR 
04 POL VPHASE METERS WITH 

BASE SPE E D  8 1/3 RPM 

With the advent of the D-4 polyphase meters which 
have a base speed of 500 R.P.H. and a first reduction of 
100, a universal register with less gear reduction (twice 
as fast) should be considered. For self-contained class 

7 

200 meters, this is the R
1 

= 83 1/3 ratio (direct reading 
on meters with Kh = 1.2) with a full scale of 2 KW or 
4 KW depending on the class setting. 

The 83 1/3 register ratio is chosen because for the 
500 R.P.H. meter it provides register dial multipliers 
that are whole numbers (not fractions) on practically 
every type and rating of self-contained meter. The R. 

83 1/3 is direct reading on a meter with a Kh = 1.2. 
The proper register multiplier is found as follows: 

Meter Constant (Khl 
Multiplier 

1.2 

In the case of the transformer rated class 20 
meter, the Rr 83 1/3 ratio (direct reading on meter 
with Kh = 1.21 register with a class 4/8 full scale is 
recommended. This register would have a full scale of 
2.4 KW or 4.8 KW depending on the class setting. The 
proper register multiplier is found as follows: 

Meter Constant (Kh) x CT ratio x PT ratio 
Multiplier=---------------

1.2 

Since Kh pri = Kh sec X CT ratio X PT ratio this 
formu Ia can be used. 

Multiplier 
Kh pri 

1.2 

In all cases the multiplier will apply to both KWH 
and KW demand readings. 

INSTALLATION 

These registers are designed for use only on 
Westinghouse meters. They are designed to be inter­
changeable with the standard kilowatt-hour register in 
order to convert from a standard kilowatt-hour meter 
to a demand meter. 

The registers are adjusted and checked for accur­
acy of registration at the factory and are ready for 
immediate installation. However, to insure that the 
register has not been damaged in shipment and that the 
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MARK Ia DUAL RANG E D EMAND R E G ISTER ____________ _ l .l .  42-302.118 

necessary parts have been received for field conversion, 
the following procedu re should be followed: 

1. U npack the register with care. 

2. Inspect the register as follows: 
a. Check the nameplate mounted on top of re· 

gister back plate to insure that the register is 
correct for the meter with which it is to be 
used. Check the meter class vs R egister Full 
Scale to verify that register KW full scale 

corresponds with the thermal capacity of the 

meter. For instance, a Class 200-240 volt, 2 
stator polyphase meter would have a thermal 
capacity of 200 x 240 x 2 = 96 KW. The 
correct matching register for this meter should 
have a full scale of 96 KW. 

b. Check all shaft assemblies for end play and 
gear mesh. 

c. If it is desired to check the calibration, proceed 
as outlined under Testing Watthour Demand 
M eters and T esting Demand R egisters. 

3. R emove K ilowatt-hour register and attach leads 
to meter potential term inals. The leads are fur­
n ished with the proper connectors so that any 
d isassembly of the meter proper or soldering is 
el im inated. T h is is true for al l meters ex cept the 
3-wire, single-phase meter which is not recommend­
ed for f ield conversion. 

4. On 120-volt meters, the Mark Ia is furnished with 
a 1 20-volt motor and on 240-volt meters the M ark 
Ia is furnished with a 240-volt motor. The 240. 

volt motor wil l  operate between 200 and 300 volts 
and is adequate for 277-volt app l ication. On 480. 
volt meters, a 240-volt motor and 240-volt reactor 
coi l are used. 

Wiring drawings for the instal lation of leads and 
reactors are shown in F igu res 10 through 2 5 .  All 
A-base polyphase meters above Serial N o. 53,980, 
OOOare sh ipped equipped with Demand Motor 
Leads. 

5. In the place of the k ilowatt-hour register, install 
the new M ark Ia reg iste r. N o  changes are neces­
sary in the meter proper. 

6. Con nect the leads to the motor. 

7. Apply rated voltage and see that motor functions 
correctly. 

8. R echeck complete meter on full load and light load 
adjustment. A slight l ight load adju stment might 
be necessary to compensate for the add itional 
friction load of the mechan ism. While this adju st· 

B 

ment is being made, the demand pointer  should be 
u p  scale so that it is not being d r iven when 
cal i brating the meter. This  corresponds to actual 
operating conditions as it  is very u nl ikely that 
max imum demand w ill occur when the meter is 
operating at very low loads. 

9. Apply demand ty pe cover. For rAark I a, check to 
see that reset wire is  the proper length. 

10. Install complete meter in service as usual for 
watthour meters. 

ADJU STMENTS AND MAINTENANCE 

GENERAL 

M ark Ia demand registers are constructed of com­
patible mater ials and designed to give max imum trou ble­
free service. The design is such that preventative main­
tenance is easily performed and should fa ilure occur, 
the register can be repaired w ith m i n imum d ifficulty. 

CLEANING THE REGISTER 

The M ark Ia register can be ul trasonically cleaned. 
The following procedu re is recommended fo r this clean­
i ng.  

1 .  R emove the motor from the register by rem oving 
the two screws in the backplate holdi ng the motor 
in. The motor is  then pu shed upward and brought 
out through the top of the register by rotating 
sl ightly a round the crown gear shaft No. 25. 

2. The register can now be ultrasonically cleaned. 

CAUTION: I n  order to avoid trapping cleani ng 
solutions in the over-rides and w ith some clean­
ing soluti ons causing corrosive action, the clutch 
should be propped open and r insed p roperly. A 
tooth p ick o r  paper c l ip  can be used to prop the 
clutch open. 

Ultrasonic cleaning is an art and science in itself, 
and its' success or failure in many cases is related to the 
understand ing of the subject and equipment by those 
who are responsible for its use. For instance, a k now­
ledge of the following variables is essential: effects of 
frequency, power density, tank size, holding fixtu res or 
basket design, solu tion contam i nation, attitude of parts 
to be cleaned, type of soil to be removed, cleaning agent 
concentration and its effects on the particular metals, 
plastic or fibers in the apparatus, t ime element to achieve 
satisfactory clean ing without damaging the components 
of the apparatus, the number of parts to be cleaned vs. 
the power level .  

I t  is  also important to real ize that after the registers www . 
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h ave been u l trasonical ly cleaned the parts are chem ica l ly 
clean and subject to ga l l ing;  therefore, either a f ina l  d i p, 
rinse, or appl ication of a lu bricant i s  recommended. O ne 
such lubr icant solution for d ipping or r ins ing which is 
very satisfactory consists of .373 grms. l ith ium stearate 
per l iter of denatu red alcohol ( .03 1 ounces per gal lon) .  
An alternate method of appl y i ng a lubr icant  woul d  be 
to use powdered l i thium stearate and apply to the bear­
ing surfaces with a sma l l  artist brush. These materials 
are ava i lable from any chem ical su pply house. 

A typical example of an u ltrasonic cleaning process 
found to be satisfactory for M ark registers by Westing­
house using an u ltrasonic cleaner with the fol l ow i ng 
capacity is as fo l lows: Average power output 1 000 
watts - peak output of 2000 watts nom i n a l  frequency 
of 20 KC ( variable from 1 8  to 20 KC) and a cleaning 
tank of 2-gal lon capacity. 

* *  

1 .  Suspend register i n  a sol ut ion o f  Bendix 25- 1 
( 2 ounces per g a l lon water) heated to 1 40 to 
1 50 degrees F ahrenheit a nd u ltrasonica l ly  agitate 
for one m inute. 

2. R inse i n  h ot, ru nn ing tap water for 30 seconds. 

3. U ltrasonical ly r inse in hot, clean tap water 30 
seconds. 

4. B low with clean compressed a ir  unt i l  a l l  signs of 
water are removed. 

5. D ry in 1 00 degrees Centigrade ( 2 1 2  degrees 
Fahrenheit) oven for 5 m inu tes. 

6. Al low to cool to room temperature. 

7 .  D ip in an a lcoh o l- l ith ium stearate solution 0.373 
grams l ith ium stearate/l i ter denatu red a lcoho l  
( 0.031 ounces per gal lon ) _  

8. D ra in  over the l ith ium stearate so l u tion unt i l  
dri pp ing ceases. 

9. H a ng to dry at room tem perature for 1 0  to 1 5  
m inutes. 

* * C leaner Concentrate, Pioneer Central D ivis ion, �end 1 x  
Aviation, I nc.,  D avenport, I owa. 

Where the u l trasonic method of clean ing is not 
used, the fol lowing clean i ng procedure is recommended. 

1 .  D isassemble the register comp letely as descri bed 
u nder D isassembly of R egister. 

2. E ach component should be cleaned w ith a good 
grade of clock clean i ng f lu id and rinses such as 
L & R sol ut ions. 

9 

3. D ry a l l  parts thoroughly after clean ing. 

4. R eassemble the register as described u nder R e­
assembly of R eg ister. 

5. A pply lu bricant as described u nder U ltraso n i c  
C leaning. 

CHECKING THE MOTOR 

S i nce the motor gear reduct ion is completely 
enclosed a nd running i n  a good grade of o i l ,  it  should 
not requ ire clean ing.  I nstead, i t  is  recommended that 

the motor be t i lted so that the o i l  w i l l  d ra i n  down under 

the o i l  fi l ler  screw. Use a syri nge to put oil in the motor. 
I nsert i t  in t he o i l  f i l ler ho le. Try to d raw out the o i l .  
When the  motor contains the  recommended 1 - 1 /2 cc 
of o i l ,  it is o n l y  possib le to d raw 6/1 0  to 8/ 1 0  cc with 
the syringe. The remai nder is trapped i n  the beari ngs 

a nd l u br icat i ng clearances. I f  o i l  can be d rawn up in the 
syr inge or  if it can defin itely be establ ished t h at there i s  
o i l  i n  the motor a n d  i t  i s  clean, then put th i s  o i l  back i n  

t h e  motor a nd replace t h e  o i l  f i l ler screw. This  should 

be al l  the service necessary for the motor. I f  oi l  is  d i rty,  

i nd icat i ng wear, motor should be replaced. 

DISASSEM B LY OF REGISTER 

T he fol lowing procedure is recommended for the 
d isassembly of the M ark fa register. An assembly b l ock 
such as shown i n  F ig u re 4 fac i l itates the disassembly of 
the reg ister. 

By placing the register mounting bayonets in a 
meter, meter frame, or in a block the fo l lowing parts 
can be removed (See F ig. 1 for Plates) : 

1 .  Demand Pointer . R emove the spri ng te nsion screw 
and then the two screws holding the poin ter 
p rotective bracket and spr ing. R emove spi n ner, 
demand pointer, a nd f ibre washer. 

2. Scale. R emove the screws hold i ng scale to d i a l  
p late. 

3. Pointers. Using a pointer pu l ler, Style  N o. 
285A 555H 0 1 ,  or l a rge screw-d river with paper 
protecting the d ia l ,  rem ove pointers from ends of 
shafts being carefu l not to scratch the d i a l .  

4. Multiplier Tag. R emove screw a n d  take o f f  o r  
loosen screw a n d  push tag up a n d  l ift off. 

5. Motor Terminal Block Back Plate. Put reg-
ister face down i n  assembly block . R emove 5 
screws and take back pl ate, motor and termi n a l  
b lock assem bly off. R emove N o .  2 5  shaft 
assembly.  www . 
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CAUT I ON : P lace back plate down on bayonet 
side to prevent damage to the worm wheel. 

6. Worm Wheel ( No. 1 Shaft). Turn screw unti l  flat 
on screw head al lows shaft to be removed. 

7. Nameplate. R emove two screws. 

8. Ratio Plate - Dual Range Spring. R emove No. 2 
shaft. R emove 3 screws holding ratio plate and 
dual range spring and l ift p late off. The fol lowing 
shafts can now be removed: No. 3, N o. 4, N o. 1 0, 
and N o. 1 1  shafts. 

9. Middle Plate. R emove 4 screws hold ing m iddle 
p late and l ift off. The fol l owing shaft assembl ies 
can now be removed: ( 27), ( 28), ( 29), ( 30), ( 26), 
(5), and clutch shaft (6). 

The clutch shaft can be completely d isassem bled 
by removing the retai ning rings on the front, 
middle, and rear of the shaft. 

1 0. Sub Plate. R emove spacer. one screw, and l ift 
p late off. The fol lowing k ilowatt-hou r shafts can 
now be removed : ( 1 1), ( 1 2) , ( 1 3), ( 1 4), and ( 1 51 .  

1 1 . Sector Gear. R emove the retaining r ing and l ift 
off. 

R E ASSEMBL V OF R EGISTE R 

The Mark Ia can be reassembled as fol lows: Again 
an assembly block as shown in F igure 4 faci l itates this 
assem bly. Applicators, Style No.  1 960343, are available 
for applying retaining rings to shafts (See F ig. 1 for 
plates). 

1 .  Front Plate (Dial ) 
Place plate face down in assembly block. Put the 
sector gear ( 7) on its front plate pin. I t  is not 
necessary to apply retaining r ing at th is t ime. Put 
the following shaft assemblies in the i r  bearing holes 
in the front p late with the long tapered p ivot end 
thru the p late: ( 1 1 ) ,  ( 1 2),  ( 1 3) ,  ( 1 4), and ( 1 5).  

2. Sub Plate. 
Put sub p late on posts and gu ide shafts into bearing 
holes. Put screw in and tighten. Put  spacer over 
post. 

3. Clutch Shaft (6 ) 
I f  the c lutch shaft was disassembled use the fol low· 
ing procedure for reassembly: 
a. Put rear retaining ring into one of the inboard 

fou r grooves. G u ide the spring centering spacer 
over the shaft with smal l  d iameter to the front. 

b. P lace spring over shaft and gu ide on shou lder 
of spring centering spacer. 

1 0  

c .  Place rear assembly on shaft, compress spring 
and apply center retaining ring. 

d .  P lace front assembly on shaft and apply front 
reta i n ing r ing. 

4. Cam Shaft No. 29 

Put this shaft in the front plate with the gear 
toward the rear of the register. M ake sure small  
spring is on front end of shaft. 

5. Interval Gear Train 

Assemble in the fol lowing order ( F ig. 2): 
a. N o. 26 shaft, put in with the driv ing disk and 

pins closest to the front plate. 

b. N o. 30 shaft. ( I nterval I ndicator) put in with 
the long tapered pivot end through the front 
plate. 

c. No. 27 shaft, put in with the d riv ing d isk and 
pins toward the rear of the register. 

d. No. 28 shaft, put in with the gear toward the 
rear of the register. 

6. O rient d isk and pins in neutral position and 
position cam shaft as shown i n  F igure 5 ( b). 
This position will  fac i litate the assem bly of the 
m iddle plate and trip lever. 

7. M iddle Plate. 

G u ide the m iddle p late assembly into pos1t1on 
mak ing sure the prongs of the lever are located 
between the disk and the gear on the (6) clutch 
shaft. Put four screws in and tighten down. The 
cam should be in the second neutral position as 
shown in F igure 5 (b). The second neutral posi tion 
fac i l itates the assembly of the m iddle p late. 

8. No. 1 0  Shaft 

Keep register face down in assembly block and put  
No. 1 0  shaft in its front p late bearing hole. The 
other end of th is shaft w i l l  h ave the gear on the 
outside of the m iddle plate and the shaft w i l l  go 
thru the cut out section of the plate. 

9. No. 5 Shaft 

Put this into its bearing hole in the fron t p late th i n  
gear closest to the front p late. 

1 0. N o. 4 Shaft 

Put th is into its bearing holes in front p late so that 
large gear is closest to the front plate. 
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Fig. 58 

Fig. S a  & S b Cam & In terval G•or Train Location s for 
Reoss•mbly. 

� 
)> 
lJ 
r: 
Ql 

0 
c 
)> 
r-

l::J 
)> 
z 
C) 
m 

0 
m 
� 
)> 
z 
0 
lJ 
m 
C) 

� 
m 
lJ 

r-

� 
� 
!"> 
.... 
.... 
to 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



MARK Ia DUAL RANGE DEMAND REGISTER------------- I. L. 42-302.118 

1 1 .  No. 3 Shaft (Dual Range Shaft) (Fig. 3)  

Put the long end of  the shaft thru the hole in the 
m iddle plate and into the bearing hole in front 
plate. 

1 2. No. 1 1  Shaft 

Put this shaft into its front plate bearing hole with 
the long tapered pivot end through the front plate. 

1 3. Ratio Plate 

Put plate in its relative position and put each shaft 
i n  its bearing hole. Put 2 screws in right hand side 
and the flat spring goes under the 3rd screw on the 
left hand side. Center the spring over p ivot of dual 
range shaft and tighten screw. 

14. No. 2 Shaft 

Put the end of the shaft which has three gears on 
it in the bearing hole of the middle p late and 
meshing with gear on dual range shaft. For some 
ratios it may be necessary to pul l  back on No. 3 
shaft to al low the pivot of the No. 2 shaft to go in 
its bearing hole. 

15. No. 25 Shaft (Crown Gear) 

Put this shaft in its bearing hole i n  the sub plate. 

16.  Motor Assembly 

Lay the motor in its proper position resting on the 
m iddle plate with the output pin ion in relat ive 
position to mate with crown gear on N o. 25 shaft. 

1 7. Back Plate Assembly 

I f  No. 1 shaft was removed, put i t  back in bearings 
and turn the round edge of the retai ni ng screw 
toward the back plate. 

Place back plate in proper relation to its posts 
and w ith worm mating with gear on No. 2 shaft, 
and seat the crown gear shaft in its bearing hole i n  
the back plate. 

Put the 5 screws, spacer, and motor-mounting 
lockwashers in  and tigh ten down. 

18. Scale Assembly 

Put register on a meter, meter frame or assembly 
block as shown in F igure 4 with d ial u p. Put scale 
in place and put screws in .  

1 9. Multiplier Tag 

13 

Replace mult ip l ier tag if  u se d  by putting keyhole 
slot over screw and sl iding the tag down. T ighten 
the screw. 

20. Kilowatt-Hour and Interval Pointers 

Put large pointers on k i lowatt-hour shafts and the 
smal l  pointer on interval ind icator shaft. 

2 1 .  Demand Pointer Assem�ly 

With register in same position as descr ibed in Step 
18, assem ble as fol lows: 
a. Put f ibre washer on demand pointer hub. 

b. Put demand pointer on. 

c. Put spinner on. 

d. Put protective bracket and spring on and tighten 
two screws down that hold bracket on. 

e. Put spring tension screw in and tighten enough 
to hold spinner on. 

22. Zero Adjustment 

Turn the register d ial face up and gently hold 
demand pointer against the pusher at the zero end 
of the scale. R otate the zero adjusting post 
( F ig. 61 and position the demand poi nter in the 
center of the zero l i ne. 

23. Sector Gear Mesh Adjustment (Fig. 71 

Put the register in the bottoms u p  position and 

insert sector spring adjusting pin Style No. 

106R600H01 thru the hole in the m iddle plate 
unti l  it rests in the hole provided in the front bear· 

i ng plate. 

a. Gently hold demand pointer against the zero 
end of the sca le as described under Step 22 
above. 

b. A l low spring on sector gear to rest on adjusting 
pin and guide teeth of sector into groove in 
pinion of (6) clutch shaft. S l ide sector forward 
on the shaft so that it can be m eshed with 
pinion on the (6) shaft. 

c. Put retai ning ring on sector pivot post. 

d. R emove spring adjusting pin from m idrlle plate. 

24. Interval Indicator Adjustment 

The interval indicator can be set at 1 2  o'clock trip 
position by sl ipping smal l  pointer on the shaft 
pivot. 
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2 5 .  Checks to b e  Made After Assembly 

a. Check a l l  shafts for end p lay.  

b.  Turn the power gear train thru m anua l ly  by 
u sing the s l ip  c lutch on the ( 25) shaft. 

c. Tu rn the ( 1 )  shaft and deflect the demand 
pointer to fu l l  scale making sure the sector 
spring c lears the cam for both neutra l  posit ions 

(F ig. 5 ) .  

26. Final Cam Setting 

1 5  

Spring Adjust ing 

S# 106R600HOI  
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Before t h e  m t dd l e  p late was assem bled the in terval 

gear train was posi t ioned so that the  cam neu tra l  

posit ions were as shown i n  F ig u res 5a and 5b.  To 

i nsure the best locat ion for  smooth t r i p p i n g  act i o n  

a n d  proper open- t ime, the fol low ing check shou ld  
be made. 
a. R o tate the ( 1 )  shaft u n t i l  the dem and poin ter 

is def lected to the off-sca le (pegged) pos i t ion. 

b. R otate the ( 25 )  shaft u n t i l  the cam is i n  the 

f i rst neutra l  posi t ion as shown i n  F igure 5a.  

Check to see that the sector spr i n g  tS a lmost 
i n  contact but not  pu tt ing pressure o n  the 
forward edge of  the cam. www . 
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TtsT 
WE I GHT 

c.  In the event it is  necessary to make an adjust­
ment in the neutral position of the cam the 
fol lowing procedure should be followed : 
1 1  Push the cam shaft forward compressing the 

coil spring until the pinion is demeshed from 
its mating gear on the ( 28) shaft. 

CA UTION. When pushing the cam forward 
in order to demesh make sure the lobe on 
the cam is not in a position to hit the large 
gear on the left hand k ilowatt hour shaft 

2) With the gearing demeshed, the cam can be 
rotated in the desired direction. 

3) Once the gear teeth are disengaged and 
rotation has commenced the pressure on the 
cam shaft can be released. The coil spring 
will snap the pin ion back in mesh on the 
next tooth thereby insuring only one tooth 
rotation . 

4) After rotati ng one tooth recheck the clear­
ance between the lobe of the cam shaft and 
the sector spring per steps a and b, Pg. 1 5. 

Check the smoothness of operation by ad· 
vancing the ( 25) shaft clutch manually and 
trip the ( 6) clutch. 

27. Clutch Open-Time Check 

If the cam has been set as outlined in Step 26 the 

open-time should be between 2 and 5 seconds. I f  
the open-time i s  outside the 2 t o  5 second range, 
the cam and sector probably needs to be shifterl 
J> ou t l i ned in Step 2 h .  The open-t une is checked 

with a stop watch as follows:  

f I GURE 8A 

f I GURE 88 

1 6  

TORQUE 
ADJUST I NG 
SCREW 

I.L. 42-302.116 

TEST WE I GHT 
S# 284A400G01 

a. Turn the first ( 1 )  shaft and deflect the pusher 
( 4 1 )  up scale. 

b. With the motor energized, advance the demand 
gear train until the clutch is just before tripping 
as indicated by the interval indicator. 

c. The open-time is measured between the time 
the pusher ( 4 1 )  drops back to zero and the 
clutch disk on the ( 6) shaft moves forward. 

28. Demand Pointer Spring Tension Adjustment 

The spring tension on the demand pointer is ad­
justed by using test weight Sty le No. 284A400G 01 
in the fol lowing manner. See Figure 8A and 88. 

1. Hold register in its normal operating position 
and mdl-e sure pusher is at zero. 

2. Mount test weight to demand pointer and 
locate the right hand edge of weight with the 
vertical line as shown in Figure 8A . The pointer 
should slip down scale to a lower reading. ( I f  
pointer does not fall then turn counterclock­
wise on the torque adjusting screw unti l  pointer 
does fall) . This insures that the s l ip torque is 
below the maximum allowable. 

3. Push demand pointer back to the horizontal 
position and slide test weight so that the left 
edge is in line with the vertical line as shown in  
Figure 88. This insures that the slip torque is 
above the minimum requirement. ( I f  pointer 
slips, it will be necessary to turn c lockwise on 
screw until pointer does not s lip and then re­
check Step 2 . 1  www . 
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29.  Clutch Shaft Safety Check 

The c lutch on the (6) shaft can be given a two to 
one safety check by posi t ioning the test we ight 
as shown in F igure 8a. If by turning the f i rst ( 1 )  
sh aft in the register the pusher w i l l  rotate the 
demand poi nter and advance the test weight 
through the h orizonta l ,  then the clutch has at least 
a two to one safety factor. 

30. Testing Watthour Demand Meters 

The same method of test empl oyed for correspond­
i ng watthour meters are used when test i ng demand 
meters. H owever, when cal ibrating demand meters, 
the t im inq motor shou ld be ru n n i ng and the 
register meshed. The demand pointer shou ld be 
set at  a position such that it w i l l  not be advanced 
by the pointer pusher at any time during the test. 

TEST I NG D EMAN D R EG I ST E R S  

1 .  Mechanical Over-all Test Device 
1 1 0C 1 74G01 

Serial No. 

The best way to check the register ca l i bration is  
by means of a constant speed dev ice such as 
1 1  OC 1 7 4G 0 1  . 

The test device simulates a met e r  operating 
u nder constant load. The register can be dr iven at 
a speed correspond ing to meter speeds of 1 6-2/3, 
33- 1 /3 ,  and 66-2/3 rpm. T h i s  dev ice has a shaft 
d riven by a synchronous motor and three d ifferent 
worms to give the speeds ind icated above. 

The dev ice is  connected to a 1 20-vo lt  source and 
the togg le switch is put in either the 1 20V or 
240V position depending u pon the voltage of the 
reg ister motor. The register is mou n ted in the 
desired posit ion and the m otor leads coming from 
the b inding posts on the left of the device are 
connected to the motor term ina l  bl ock of the 
reg ister. V ary i ng frequency has no effect s ince 
both the test dev ice d r ive motor and the t im ing 
motor in the reg ister w i l l  change equa l l y. The 
three speeds are used to check the fu l l  load point 
and mult ip les thereof. Therefore, this device w i l l  
check a l l  c lasses a n d  th ree poi nts o f  the scale. 

The actual i nd ication of a Mark II reg ister may be 
compu ted by u sing the fol lowing form u la.  

KW R eading = 

6 X Test Device Sett ing 
( 1 6- 2/3,  33- 1 /3,  66-2/3) 

R eg ister R at io 

2. Portable Gear Checker 1 1 1  C21 7G01 

This d evice show n in F igu re lJ  is  designed fo r a 
q u ick check on the k i l owatt demand gear tra i n  
wi th  respect to t h e  i n terva l  t im ing gear tra i n  

1 7  

I. L. 42-302.11 B 

(exc lu sive of motor gearing) . I t  is designed to 
check the fu l l  load point  of a l l  Mark Ia registers 
regardless of interval or reg ister rat io.  

Operation 

D isconnect the motor leads and remove register 
from meter. M ou nt register checker bayonets in meter 
and tighten screws. Mount the register in the checker. 
T h i s  automatica l l y  engages the worm whee l of the 
register with the gear on the checker. Now pu l l  the top 
of the checker (which is mounted on p ivots) d own on the 
register so that gear "A " on checker meshes with the 

overriding gear on the N o. 25 shaft of the register. Push 
the latch on the front of the reg ister checker u nder the 
post on the reg ister to hold the checker i n  mesh. T u rn 
the handle on the checker clockwise unt i l  the interva l  
ind icator on the  register shows that the  c lutch is about  to 
trip. E nergize the motor and a l low the motor to trip 
the c lutch. R eset the demand pointer by hand below 
the point on the sca le wh ich is  to be tested. Turn the 

handle advancing the gear tra i n  manually unti l  the 
interva l  ind icator shows that the clutch is  aga i n  about to 
tr ip .  A l low the motor to trip the clutch. Take the 
ex isting reading on the KW demand scale.  T he checker 
h as a h igh ( H )  and low ( L ) def lect ion and is  set by sh ift­
ing a ratio p l ate that engages the desired gear tra in.  Two 
register checkers a re avai lable depending on the desired 
def lection. 

1 1 1 C2 1 7G01 

1 1 1 C2 1 7G 04 

L ow R ange Deflection = 1 00 
(Test KW) R r  

H igh R ange Deflection = 200 
( 200% Test KW) R r  

L ow R ange Deflection • 2 00 
( 200"/o Test KW) R r  

H igh R ange D ef lect ion = 4 00 
( 400"/o Test KW) � 

Fig. 9 Gear Check e r  fo r M a rk  I a  Reg i ster  Sty l e  No. 
1 i 1 C2 1 7 GO 1 www . 
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MARK Ia DUAL RANGE DEMAND REGISTER ____________ _ I. L. 42-302. 11 B 

Fig. JO D4SM-3 Wire Self Contained, 240V. 

( 1 20V Reg. Moto r ) .  

F i g .  12  DSM & D2SM 2 Wi re Trans. Ty pe, 240V. 
( 1 20V Reg. Motor ) .  DSM & DZSM 2 W1re 

Trans. Type, 480V .  ( 240V Reg. Motor ) .  

F 1g .  14 DS M - D2S M & D 3 S M  2 W1re Self  Contained ,  

240V.  ( 1 20V Reg.  Motor ) .  D S M -D2SM & 

D3SM 2 V'hre Self  C ontamed, 480V.  ( 240V 

Reg.  Motor ! .  1 8  

F ig .  1 1  DSM-D2SM & D3SM-3 Wire Self Contained, 

240V. ( 1 20V R eg. Motor). DSM·D2SM & 

D3SM-3 Wire Self Contained, 480V .  (240V 

R eg.  Motor ) .  

Fig. 1 3  DSM & D2SM 3 Wire Trans. Type, 240V. 

( 1 20V Reg. Motor) . DSM & D2SM 3 W ire 

Trans. T y pe 480V . 1240V Reg. Motor) .  

F ig. 1 5  DAM & D2AM 2 Wire S e l f  Contained .  240V.  

( 1 20V Reg.  Moto r ) .  DAM & D2AM 2 W i r e  

Se lf  Conta med , 480V. ( 240V R e g .  M o t o r )  www . 
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MARK Ia DUAL RANGE DEMAND REGI STER 

Fig. 16 DAM & D2AM 2 Wire Trans. Type, 240V. 

(120V Reg. Motor). DAM & D2AM 2 Wire 

Trans. Type, 480V. (240V Reg. Motor ).  

Fig.  18 DSP-2M & D2S-2M Self Cont. & Trans. Type, 

240V. (120V. Reg. Motorl. DSP-2M & D2S-2M 

Self Cont. & Trans. Type, 480V. (240V. Reg. 

Motor) .  

Fig. 2 0  DS-5M & D2S-5M -30 Amp-480V. (240V 

Reg. Motor) .  

1 9  

l .l. 42-302.118 

Fig. 17 DAM & D2AM 3 Wire Trans. Type, 240V. , 

DAM & D2AM 3 Wire-4 Terminal Self 

Contained 240V. (120V Reg. Motor} .  

Fig. 19 DS-5M & D2S-5M 240V. (120V Reg. 

Motor). DS-5M & D2S-5M 480V. (240V 

Reg. Motor) .  

J 

Fig. 21 DSP-7M & D2S-7M Self Conta 1 ned , 240V. 

( 1 20V Reg. M otor). DSP-7M & D2S-7M 

Self Contained, 480V (240V Reg MotorL 
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MARK Ia DUAL RANGE DEMAND REG ISTER 

Fig. 22 DSP-7M & D2S-7M Trans. Type, 240V. 

( 1 20V. Reg. Motor) .  DSP-7M & D2S·7M 

Trans. Type, 480V. (240V Reg. Motor) .  

F ig. 2 4  DSP-BM & D2S-8M Trans. Type, 240V. 

I1 20V Reg. Motor ) .  DSP-BM & D2S-8M 

Trans. Type, 480V. (240V R eg. Motor).  

20 

I. L.  42-302.11 B 

F ig .  23 DSP-BM & D2S-8M Self Contai ned, 240V. 

( 1 20V Reg. Motor) .  DSP-8M & D2S-8M 

Self Conta ined, 480V. (240V Reg. Motor! .  

F ig.  25 DAP-2-7-BM & DA-5M & D2A-2-5·7-8M-

240V ( 1 20V Reg. Motor ). DAP-2-7-BM & 

DA·SM & D2A·2-5-7-8M, 480V. (240V 

Reg. Motor). 
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MARK 1 a  D U AL RANG E D EMAND 
R EG I ST ERS FOR U S E  ON 

D-L INE WATT HOU R MET ERS 

All possible contingencies which may arise during installation, operation, or maintenance, and all de­

tails and variations of this equipment do not purport to be covered by these instructions. If further 

information is desired by purchaser regarding his particular installation, operation or maintenance of 

his equipment, the local Westinghouse Electric Corporation representative should be contacted. 
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SCALE PLATE 

FIG. 1 
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MARK Ia DUAL RANGE D EMAND R EGIST E R  _____________ I.L. 42-302.118 

INTRODUCTION 

The M ark Ia register e l im inates the two-pusher 
design used in the Mark I thereby reducing test time 
and improving re l iab i l ity. 

T he M ark Ia registers convert watthou r meters to 
block interval demand meters. The "watthour demand 
meters" are identica l  to watthour meters except for the 
add ition of  the demand reg ister and its necessary 
components: two lead connections for the motor and 
a g lass cover with a mechan ical reset. The mechanical 
demand register gives a combination of the k i lowatt 
hour consumption, just l ike the standard k i lowatt-hour 
register, and in addition gives the max imum k i lowatt 
demand over a def in i te t ime interval by means of a 
pointer  moved over a graduated demand sca le. 

G E N ERAL D ESCRIPTION 

T he M ark I a  demand register h as a standard ki lo· 
watt-hour gear trai n  plus a demand gear train. Both 
gear tra ins are d riven by the disk shaft. 

The interva l  is accompl ished by a syr:chronous 
motor and a gear train which turns a cam. T he cam 
p ivots an arm which engages a clutch. T he c lutch when 
engaged turns a pusher. The pusher contacts a demand 
pointer. The pointer  has enough friction to hold i t  on 
any point of the scale to wh ich it  is pushed. 

During the t ime interva l ,  the pointer pusher is 
driven up scale at a rate proportional to the load on the 
watthour meter. I f  the demand of the interval exceeds 
that of the previous interval  wi th the h ighest demand, 
the pusher moves the pointer up scale to the point  
representing the new maximum demand. The pusher is 
returned to zero at the end of each interval by the action 
of the cam on a sector gear. 

PRINCIPL E OF OPE RATION 

T he fol lowing is  a description of the operating 
principle of  the M ark Ia  demand reg ister ( F ig .  2) . 

The meter d isk shaft dr ives the wormwheel on 
shaft ( 1 ) .  Shaft ( 1 ) turns shaft (2) which turns shaft 
( 1 0) ,  the k i lowatt-hour gear train and the poi nter shafts 
( 1 1 ) ( 1 2) ( 1 3) ( 1 4) and ( 1 5) .  Shaft 1 21 a lso turns shaft 
(3). Shaft ( 3) turns the pusher (4 1 )  on cl utch shaft (6) 
through shafts ( 4) and (5 ) .  

Both shafts ( 2) and  ( 3) have two gears and p in ions 
wh ich change mesh when the scale plate is reversed to 
change c lass. T h is g ives the dual range feature. As an 
example to change from C l ass 2 to Class 6, the scale is 
reversed and a tab on the scale when p laced on the 
C l ass 6 side depresses shaft ( 3) which is then put under 
sprin g  tension. Th is action disengages a gear and mating 

4 

p i n ion on shafts ( 2) and ( 3) and automatical l y  e ngages a 
d i fferent gear and p i n ion on these two sh afts. T h is 
change in ratios corresponds with the scale i n  use auto­
matica l ly due to the contour of the scale. ( F igu res 2 
and 3) . 

The time i nterval is establ ished by the operation 
of a synchronous motor as it drives thru a gear tra in  to a 
cam wh ich trips the c lutch and returns the pusher to 
zero by its action on the sector gear ( 7) a n d  the lever 
arm ( 43) . T he operations are accom pl ished as fol l ows: 
crown gear shaft ( 25) is turned by the output shaft of 
the synchronous motor. Sh aft ( 25) turns shaft ( 26) , and 
the dr iv ing disk on this shaft turns shaft ( 27) wh ich 
turns the t ime elapsed indicator shaft (30) and a lso h as 
a d r iv ing d isk which turns shaft ( 28) . Shaft ( 281 drives 
the cam shaft ( 291 . The cam on shaft ( 29) performs a 
dua l  function : 

( 1 )  I t  p ivots lever arm ( 431 which d isengages the 
clutch for the interva l  reset. 

(21  T he top outer su rface of the cam depresses the 
spring on the sector gear ( 71 and drives the pusher 
( 4 1 )  on shaft ( 6) back to zero. 

SCAL ES 

The M ark I a  is a dual range register and is  ava i lable 
as C l ass 1 and 2, C l ass 2 and 6, C l ass 3 and 5, or C lass 4 
and 8. The c lass change is accomplished by reversing 
the scale which mechanica l ly changes the gear ratios to 
correspond w ith the scale i n  use. (F ig. 3) . 

A d ia l  mult ip l ier with the words "M u lt i p ly a l l  
R eadi ngs By" is avai l able for meters on which requ ired. 
A second position is also avai lable on the left hand side 
of the register for specia l  appl ications where add it ional  
mu ltipliers or information is desired. 

I n  special  cases where a customer has standardized 
on a given demand scale ( E xample: 0-2.0 KW),  the scale 
plate is  not reversed to change the scale c lass. I nstead, a 
specia l  mu lt ip l ier tag is reversed which accompl ishes the 
gear shift req u i red and shows the new demand mult ipl ier. 

The base speed of the fol lowing D- l ine meters on 
which these registers are u sed is e ither 1 000 r.p.h. or  
500 r.p. h . ,  and the d isk shaft has  a single lead worm 
that meshes with a 1 00-tooth wormwheel. Listed in the 
t ables ( Pg. 7 )  arc some typica l register rat ios ( Rr). watt­
h ou r  constants ( K h) , and their correspond i ng demand 
scales. 
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MARK Ia DUAL RANGE DEMAND REGISTER ____________ _ I. L.  42-302.118 

For Meters wi1h Base Speed 1 000 r.p.h. For Meters wi1h Base Speed 500 r.p.h. 

Full Scale Reading Full  Scale Reading 
K i lowatts * K i l owatts * 

Am- Am· 
Volts peres Stators Kh R r  Class 2 Class 6 Class 3 Class5 Volts peres Stators Kh R r  Class 2 Class 6 Class 4 Class8 

1 20 2. 5 1 .3 333 1 / 3 1 2 . 7 5  1 . 5  1 20 2.5 2 1 .2 83 1 /3 2 4 2.4 4.8 

1 20 1 5  1 1 .8 55 5/9 6 1 2  4.5 9 1 20 1 5  2 7.2 13 8/9 1 2  24 14.4 28.8 

1 20 2.5 2 .6 1 66 2/3 2 4 1 . 5  3 1 20 2.5 3 1 .8 55 5/9 3 6 3.6 7.2 

1 20 1 5  2 3.6 27 7/9 1 2  24 9 1 8  1 20 1 5  3 1 U8 9 7/27 1 8  36 2 1 .6 43.2 

*The M ark Ia  register has 2 classes bu i lt into one 
register depending on the scale used. 

UN IVE RSAL R E G IST ER FOR 
METERS WITH BASE SPEED 1 6  2/3 RPM 

TYPES DS-DA-D2S-D3S 
D2A-DSP-2-5-7-8 DAP-

2·5-7-8 D2S-2-5-7-8 D2A-2-5-7-8 
D4SM S I N G L E-PHASE 

I n  order to provide flex ib i l ity in appl ication of 
registers to meters of any KW capacity, the "Universal" 
demand register is recommended. F or self-contained 
class 1 00  and 200 meters this is  the R - 1 66 2/3 ratio 
(d irect reading on meters with Kh .6) with a class 2/6 
demand scale. This  register wou l d  have a 2 KW or 
4 KW scale depending on the class setting. 

The 1 66 2/3 register ratio is  chosen because it 
provides register d ial mult ipl iers that are whole numbers 
( not fractions) on practical ly every type and rating of 
self-contained meter. The proper register m u ltipl ier is 
found as fol lows: 

Meter Constant ( K h) 
M u lt ipl ier = --------

0.6 

I n  the case of transformer rated class 1 0  meters, 
the proper register multipl ier is found as fol lows: 

Meter Constant( Khl xCT ratio x PT ratio 
M u lt ipl ier = --------------­

.6 

S i nce Kh pri  = Kh sec X CT ratio X PT ratio, this 
formula can be used: 

K h  pri  
Multip l ier = --­

.6 

U N IVERSAL R EG ISTERS FOR 
D4 POLYPHASE M ETERS WITH 

BASE SPE E D  8 1 /3 RPM 

With the advent of the D-4 polyphase meters wh ich 
have a base speed of 500 R .P . H .  and a fi rst reduction of 
1 00, a u n iversal register with less gear reduction ( twice 
as fast) shou ld be considered. For self-contained class 

7 

200 meters. this is the R r = 83 1 /3 ratio (d i rect read ing 
on meters with K h  1 . 2) with a fu l l  scale of 2 KW or 
4 KW depending on the c lass setting. 

The 83 1 /3 register ratio is chosen because for the 
500 R .P.H.  meter it provides register dial  multipl iers 
that are whole numbers ( not fractions) on practica l ly  
every type and rating of  self-contained meter. T he R r  

8 3  1 / 3  i s  direct read ing o n  a meter with a K h  1.2. 
The proper register mult ipl ier is found as fol lows: 

Meter Constant I K h) 
M ultipl ier = --------

1 .2 

I n  the case of the transformer rated class 20 
meter, the R r - 83 1 /3 ratio (d irect read ing on meter 
with K h = 1 . 2) register with a class 4/8 ful l scale is 
recommended. This register wou ld have a fu l l  scale of 
2.4 KW or 4.8 KW depending on the class setting. T he 
proper register mu ltipl ier is found as follows: 

Meter Constant ( K hl x CT ratio x PT ratio 
M u ltipl ier  

1 .2 

S ince Kh pri = Kh sec X CT rat io X PT ratio this 
formula  can be used. 

Multipl ier 
K h  pri 

1 . 2  

I n  a l l  cases the mult ip l ier w i l l  apply to both KWH 
and KW demand read ings. 

INSTALLATION 

These registers are designed for use only on 
Westinghouse meters. They are designed to be inter­
changeable with the standard k i lowatt-hour register in 
order to convert from a standard k i lowatt-hour meter 
to a demand meter. 

The registers are adjusted and checked for accur­
acy of registration at the factory and are ready for 
immed iate instal lation. H owever, to insure that the 
register has not been damaged in sh ipment and that the 
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MAR K Ia D U A L  R A N G E  D E M A N D  R EG I ST E R  ____________ _ I. L. 42-302. 1 1 B 

necessary parts have been received for field conversion, 
the fol lowing p rocedu re should be fol lowed: 

1 .  U n pack the register with care. 

2. I nspect the register as fo l lows: 
a. Check the nameplate mou nted on top of re­

gister back plate to i nsure that the register is 
correct fo r the meter with which it is to be 
used. Check the meter c lass vs R egister F u l l  
Scale t o  verify that register K W  full scale 
corresponds with the thermal capacity of the 

meter. F o r  instance, a C l ass 200-240 volt, 2 
stator pol yphase meter woul d  have a thermal 
capacity of 200 x 240 x 2 96 KW. The 
correct matching register for this meter should 
have a fu l l  scale of 96 KW. 

b. Check a l l  shaft assembl ies for end p lay and 
gear mesh. 

c. I f  it  is desired to check the cal i bration, proceed 
as outl ined u nder Testing Watthour Demand 
Meters and Testing D emand R egisters. 

3. R emove K i l owatt-hour register and attach leads 
to meter potential  term inals. The leads are fu r­
n ished with the proper connectors so that any 
d isassembly of the meter proper or solder ing is 
e l i m inated. This i s  true for a l l  meters except the 
3-wire, single-phase meter wh ich is not recommend­
ed for f ie l d  conversion. 

4. On 1 20-vo lt meters, the M ark la is furnished with 
a 1 20-volt motor and on 240-volt meters the Mark 
la i s  furn ished with a 240-volt motor. The 240-
volt motor wi l l  operate between 200 and 300 volts 
and is adequate for 277-volt appl ication.  O n  480-
volt meters, a 240-volt  motor and 240-vol t  reactor 
coi l are u sed. 

Wir ing drawings for the insta l l ation of leads and 
reactors are shown in F igures 10 through 25. A l l  
A -base polyphase meters above Serial  N o. 53,980, 
000 are shipped equ i pped with D e m an d  Motor 
Leads. 

5. I n  the p l ace of the k i lowatt-hou r register, insta l l  
the new M a r k  Ia register. No changes are neces­
sary i n  the meter proper. 

6. Connect the leads to the m otor. 

7 .  Apply rated voltage and see that motor functions 
correctly.  

8. R echeck complete meter on fu l l  load and l ight load 
adju stment. A sl ight l ight load adju stment m ight 
be necessary to compensate for the additional 
f r iction load of the mechan ism. While this adjust-

8 

ment is being m ade, the demand poi nter sho u l d  be 
up scale so that it is not be i ng d r iven when 
cal ibrating the meter. T h is correspon d s  to actua l  
operating conditions a s  it  is very u n l i k e ly that 
max i m u m  demand w i l l  occu r when the meter is 
operating at very l ow loads. 

9. Apply demand type cover. F o r  r/l ark Ia, check to 
see that reset wire i s  the proper length. 

1 0. I nsta l l  complete meter in service as u su a l  for 
watthour meters. 

A DJUSTMENTS AND M A I NT EN A NC E  

G E N E RAL 

Mark I a  demand registers are constructed of com­
patib le  materials and designed to give maximum t rouble­
free service. T h e  design is such that preventative m a i n­
tenance is easi l y  performed and shou l d  f a i l u re occur, 
the register can be rep a i red with m i nimum diffic u lty. 

C L EA N I N G  TH E R EG ISTE R  

The Mark I a  register can b e  u ltrasonica l l y  c leaned. 
The fo l lowing procedure is reco mmended fo r this c lean­
ing. 

1.  R emove the motor from the register by removing 
the two screws i n  the backplate holding the motor 
in. The motor is then pushed u pward and brought 
out through the top of the register by rotating 
s l ightly around the crown gear shaft N o. 25. 

2. The register can now be u ltrason ical ly cleaned. 

CAUT I ON : I n  order to avoid trap p i ng cleani ng 
solutions i n  the over-rides and with som e clean­
i ng solutions causing corrosive action, the c l u tch 
should be propped open and ri nsed properly. A 
tooth p ick or paper c l ip  can be used to prop the 
c l u tch open. 

U ltrasonic c leaning is an art and science in itse lf, 
and its' success o r  fai l u re i n  many cases i s  re l ated to the 
u nderstanding of the subject and equipment by those 
who are responsible for its use. F o r  i nstance, a k now­
ledge of the fo l lowing variables is essentia l :  effects of 

frequency, power density, tank size, holding f i x tu res o r  
basket design, solution contam ination, attitude of parts 
to be cleaned, type of so i l  to be removed, cleaning agent 
concentration and its effects on the particu lar  metals, 
p lastic or f ibers in the apparatus, time element to achieve 
satisfactory cleaning w ithout d am ag i ng the com ponents 
of the apparatus, the number of parts to be c leaned vs. 
the power level. 

I t  i s  a l so i mportant to real ize that after the registers 
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MAR K I a  DUAL R A N G E  DEMAND R EG ISTER _____________ I . L. 42-302. 1 18 

have been u l trason ica l ly cleaned the parts are chem ical l y  
clean a n d  subject t o  gal l i ng ;  therefore, e ither a f i n a l  d i p, 
r inse, or appl ication of a l u bricant is recommended. O ne 
such lubricant solu tion for d ipping or r i ns i ng wh ich is 
very satisfactory consists o f  .373 grms. l ith ium stearate 
per l iter of denatu red alcohol ( .031 ou nces per g a l lon) . 
A n  a l ternate method of apply i ng a lubr icant wou ld be 

to use powdered l i th ium stearate and app l y  to the bear­
ing surfaces with a sma l l  artist brush. T hese m a terials 
are ava i lable from any chemical su pply house. 

A typical exam p le of an u ltraso n i c  clea n ing process 
found to be satisfactory for M ark registers by Westing­
house using an u ltrasonic c leaner with the fol low i ng 
capacity is as fol l ows: Average power ou tput 1 000 
watts . peak output of 2000 watts · nom i n a l  frequency 
of 20 KC (variable from 1 8  to 20 KC) and a clean i ng 
tank of 2-gal lon capacity. 

* *  
1 .  Suspend reg ister in a so l ution of B endix 25- 1 

(2 ounces per gal lon water) heated to 1 40 to 
1 50 degrees F ahrenheit and u ltraso n i cal ly agitate 
for one m inute. 

2. R inse in hot, ru n n i ng tap water for 30 seconds. 

3. U ltrason ical ly r inse i n  hot, clean tap water 30 
seconds. 

4. B l ow with clean compressed air  unti l  a l l  signs o f  
water a r e  removed. 

5. D ry in 1 00 degrees Centigrade ( 2 1 2  degrees 
F ah ren heit) oven for 5 m inutes. 

6. Al low to cool to room temperature. 

7. D ip i n  an alcohol- l i th ium stearate solution 0. 373 
grams l ithium stearate/l iter denatured alcohol 
( 0.03 1 ou nces per ga l lon ) .  

8 .  D rain over the l ith ium stearate solution unt i l  
dr ipping ceases. 

9. H ang to dry at room temperature for 1 0  to 1 5  
m inutes. 

* *C leaner Concentrate, P ioneer Central D iv ision, l::!endix 
Aviation, I nc., D avenport, I owa. 

Where the u l trasonic method of clea n i ng is not 
used, the following cleaning procedure is  recommended. 

1. D isassem ble the reg ister completely as described 
u nder D isassembly of R eg i ster. 

2. Each component shou ld be cleaned w i th a good 
grade of clock clea n i ng f l u id and r inses such as 
L & R solutions. 

9 

3. D ry a l l  parts thoroughly after clea n i ng. 

4. R eassemble the register as described u nder R e­
assembly of R egister. 

5. A pply lu bricant as descr i bed u nder U l traso n ic 
Cleaning. 

C H EC K I N G  TH E MOTOR 

Si nce the motor gear reducti o n  i s  completely 

enclosed a nd r u n n i ng in a good grade of o i l ,  i t  should 

not requ i re cleaning.  I nstead, i t  i s  recommended that 

the motor be t i l ted so that the o i l  w i l l  drain down u nder 

the oil f i l le r  screw. U se a syri nge to put o i l  in the motor. 

I nsert it in the o i l  f i l ler hole. Try to d raw out the o i l .  

When t h e  motor contains t h e  recom mended 1 - 1 /2 cc 

of o i l ,  it is only possible to draw 6/ 1 0  to 8/ 1 0  cc with 

the syringe. The remai nder is  trapped i n  the bearings 

and lubr icating clearances. If oil can be d rawn u p  in the 

syri nge or if i t  can defi nitely be establ ished that there is  

oi l  i n  the motor and i t  is  clea n, then put this  o i l  back in 

the motor a nd replace the oi l  f i l ler screw. This should 

be al l  the service necessary for the motor. I f  oi l  is d i rty , 

i nd i cati ng wear, motor should be replaced. 

D I SASS EMBLY OF R EG ISTE R 

The fol lowing procedure is recommended for the 
disassem bly of the M ark Ia register. An assembly block 
such as shown in F ig u re 4 fac i l itates the d isassembly of 
the register. 

By p lacing the register mounting bayonets in a 
meter, meter frame, or in a b lock the fol l owing parts 
can be removed (See F ig. 1 for P l ates) : 

1 .  Demand Pointer. R emove the spring te nsion screw 
and then the two screws holdi ng the pointer 
protective bracket and spring. R emove spinner, 
demand pointer, and f ibre washer. 

2. Scale. R em ove the screws hold i ng scale to dial 
p l ate. 

3. Pointers. U s i ng a p o inter pu l ler, Style N o. 
285A555H0 1 .  or l a rge screw-driver with paper 
protecting the dial, remove poi nters from ends of 
shafts being carefu l not to scratch the d i a l. 

4. Multiplier Tag. R emove screw and take off or 
loosen screw and push tag up and l ift off. 

5. Motor Terminal Block - Back Plate. P u t  reg-

ister face down i n  assem bly block. R emove 5 
screws and take back p late, motor and termina l  
b lock assem b l y  off. R em ove No.  25 shaft 
assem bly. 
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M A R K  Ia DUAL R ANGE DEMAND R EG I ST E R  ------------- I .L. 42-302. 1 1 8 

CAU TION : P lace back p late down on bayonet 
side to prevent damage to the worm whee l. 

6. Worm Wheel (N o. 1 Shaft) .  Turn screw unt i l  f lat 
on screw head a l lows shaft to be removed. 

7.  Nameplate. Remove two screws. 

8. Ratio Plate - Dual Range Spring. R emove No. 2 
shaft. R emove 3 screws holding ratio plate and 
dual range spri ng and l ift p late off. The fol lowing 
shafts can now be removed : No. 3, N o. 4, N o. 1 0, 
and N o. 1 1  shafts. 

9. Middle Plate. R emove 4 screws hold ing m iddle 
p late and l i ft off. The fol lowing shaft assem bl ies 
can now be removed: ( 27 ) .  ( 281 , ( 29) , ( 30) , ( 261 . 
( 5) ,  and clutch shaft ( 6) .  

The clutch shaft can be completely d i sassembled 
by removing the reta i n ing  r ings on the front, 
m iddle, and rear of the shaft. 

1 0. Sub Plate. R emove spacer, one screw, and l ift 
plate off. The fol lowing k i lowatt-hou r shafts can 
now be removed: ( 1 1 ) , ( 1 2 ) , ( 1 3) , ( 1 4), and ( 1 5) .  

1 1 . Sector G ear. R emove the reta i n ing r i ng and l ift 
off. 

R E ASSEMBLY OF R E G ISTER 

The Mark I a  can be reassembled as fol lows: Again 
an assembly block as shown i n  F igure 4 fac i l i tates this  
assem bly. A ppl icators, Styl e  N o. 1 960343, are avai lab le 
for appl y ing reta in ing r i ngs to shafts (See F ig. 1 for 
p lates) . 

1 .  Front Plate ( Dial )  
P lace p late face down i n  assembly block. Put the 
sector gear ( 7 )  on its front plate p i n .  I t  i s  not 
necessary to apply reta ining r ing at this t ime. Put 
the fo l l owing shaft assembl ies in the i r  bear i ng holes 
i n  the front p late with the long tapered p ivot end 
thru the plate : ( 1 1 ) ,  ( 1 2) ,  ( 1 3) .  ( 1 4 ) ,  and ( 1 5) .  

2. Sub Plate. 
Put su b plate on posts and gu ide shafts i nto bearing 
holes. Put screw in and t ighten. Put spacer over 
post. 

3. Clutch Shaft (6) 
If the clutch shaft was d i sassembled u se the fol low· 
ing procedure for reassem bly: 
a. Put  rear retai n i ng r ing into one of the inboard 

four grooves. G u ide the spring ce ntering spacer 
over the shaft with sm al l  diameter to the front. 

b. P lace spr ing over shaft and guide on shou lder 
of spr ing centering spacer. 

1 0  

c. P lace rear assembly on shaft, compress spring 
and apply center reta in ing r i ng. 

d. P lace front assem bly on shaft and app l y  front 
retain ing ring. 

4. Cam Shaft No. 29 

Put this shaft in the front plate with the gear 
toward the rear of the register. M ake su re sma l l  
spring i s  o n  front e n d  of shaft. 

5. Interval Gear Train 

Assem ble in the fol lowing order ( F ig. 2 ) : 
a. N o. 26 shaft, put in with the d riv i ng d isk and 

pins cl osest to the front p late. 

b. N o. 30 shaft. ( I nterval I nd icator) put i n  with 
the long tapered pivot end through the front 
p late. 

c. No. 27 shaft, put in with the driv i ng d isk and 
p ins toward the rear of the register. 

d. N o. 28 shaft, put in with the gear toward the 
rear of the register. 

6. Or ient disk and pins in neutral posi t ion and 
posit ion cam shaft as shown i n  F ig u re 5 ( b) .  
This  position w i l l  fac i l itate the assem bly of the 
m iddle p late and trip lever. 

7. Middle Plate. 

G u ide the m iddle p late assembly into posat10n 
making sure the prongs of the lever are located 
between the d isk and the gear on the (6) c lutch 
shaft. Put four screws i n  and tighten down. T he 
cam shou ld be in the second neutral position as 
shown in F igure 5 ( b ) .  The second neutral position 
faci l i tates the assembly of the middle p late. 

8.  N o. 1 0  Shaft 

Keep register face down i n  assembly block and put 
N o. 1 0  shaft in its front p late bearing hole. T he 
other end of th is  shaft wi l l  have the gear on the 
outside of the m iddle p late and the shaft wi l l  go 
thru the cut out sect ion of the p late. 

9. No. 5 Shaft 

Put this into its bearing hole in the front p late th i n  
gear c losest t o  t h e  front p late. 

1 0. No. 4 Shaft 

Put this i nto its bearing holes i n  front p late so that 
large gear is  closest to the front p late. 
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Com , Interva l Gear Train a Sector Spring 
Locations ( I st Neutro I Position) 

Fig. 5A 

27 Shaft 

Sector Spn ng 
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Com a Interval Gear Train  Locat i o n s  For 
Reo ssemb ly ( 2 nd Neutra l Posit ion ) 

Fig. 58 

Fig. 5 a & S b Cam & Interval Gear Train Lo cations for 

Reouembly. 
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MARK Ia DUAL RANGE DEMAND REGISTER------------- I .L. 42-302.118 

1 1 . No. 3 Shaft {Dual Range Shaft) ( F ig. 3 )  

Put the long end o f  the shaft thru the hole in the 
middle p late and into the bear ing hole in front 
plate. 

1 2. No. 1 1  Shaft 

Put this shaft i nto its front p late bearing hole with 
the long tapered p ivot end through the front plate. 

1 3. R atio Plate 

Put p late i n  its relative position and put each shaft 
in its bearing hole. Put 2 screws in right hand side 
and the f lat spr ing goes under the 3rd screw on the 
left hand side. Center the spr ing over p ivot of dual 
range shaft and tighten screw. 

1 4. No. 2 Shaft 

Put the end of the shaft which has three gears on 
it in the bear i ng hole of the m iddle  plate and 
meshing w ith gear on dual range shaft. F or some 
ratios it may be necessary to pu l l  back on No.  3 
shaft to a l low the pivot of the No. 2 shaft to go i n  
its beari ng hole. 

1 5. N o. 25 Shaft (Crown Gear) 

Put th is shaft in its bearing hole in the sub plate. 

1 6. Motor Assembly 

Lay the motor in its proper position rest ing on the 
m iddle p late with the output pin ion in relative 
position to mate with crown gear on N o. 25 shaft. 

1 7. Back Plate Assembly 

If N o. 1 shaft was removed, put it back in beari ngs 
and turn the round edge of the retai n i ng screw 
toward the back plate. 

Place back p late in proper relation to its posts 
and with worm mating with gear on N o. 2 shaft, 
and seat the crown gear sh aft in i ts bearing hole i n  
the back pl ate. 

Put the 5 screws, spacer, and motor-mounting 
lockwashers in and t igh ten down. 

1 8. Scale Assembly 

Put register on a meter, meter frame or assembly 
block as shown in F igure 4 with d ia l  up .  Put scale 
in  p lace and pu t screws i n .  

1 9. Multipl ier Tag 

1 3  

Rep lace mult ip l ier tag i f  used by putt ing keyhole 
slot over screw and s l iding the tag down. T ighten 
the screw. 

20. K ilowatt- Hour and I nterval Po inters 

Put large pointers on k i lowatt-hour shafts and the 
sma l l  pointer on i nterval ind icator shaft. 

2 1 .  Demand Pointer Assemf}ly 

With register in same posi tion as descr ibed in Step 
1 8, assemble as fol lows: 
a. Put fi bre washer on demand pointer hub. 

b. Put dem and pointer on.  

c.  Put spinner on.  

d. Put protective bracket and spri ng on and tighten 
two screws down that hold bracket on. 

e. Put spr ing tension screw in and tighten enough 
to hold spinner on.  

22.  Zero Adjustment 

Turn the register d ia l  face up and gently hold 
dem and pointer against the pusher at the zero end 
of the scale. R otate the zero adjusting post 
( F ig. 6) a nd position the dem and po inte r  in the 
center of the zero l ine. 

23. Sector Gear Mesh Adjustment ( F ig. 7) 

Put the register in the bottoms up position and 
insert sector spri ng adjusting p in  Style  No. 

1 06 R 600H01 thru the hole in the middle plate 
unt i l  it rests in the hole provided in the front bear· 
ing plate. 

a. Gently hold demand pointer against the zero 
end of the scale as descri bed under Step 22 
above. 

b. A l low spr ing on sector gear to rest on adjusting 
pin and guide teeth of sector into groove in 
p in ion of (6) clutch shaft. Sl ide sector forward 
on the shaft so that it can be meshed with 
p in ion on the (6) shaft. 

c. Put retain ing r ing on sector p ivot post. 

d. R emove spring adjusting p in  from midti le plate. 

24. Interval Indicator Adjustment 

The interval indicator can be set at 1 2  o'clock trip 
posit ion by s l ipp ing sma l l  pointer on the shaft 
p ivot. 
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MARK Ia DUAL RANGE DEMAND REGISTER _____________ I.L. 42-302. 1 18 

i 

Reta in ing Ring 

0 

0 

0 

25. Checks to be Made After Assembly 

a.  Check a l l  shafts for end play.  

b. Turn the power gear t ra in thru manua l ly by 
usi ng the sl ip c lutch on the ( 25) shaft. 

c .  Turn the ( 1) shaft and deflect the demand 
pointer to f u l l  scale making sure the sector 

spr i ng clears the cam for both neutral  pos i tions 

( F ig.  5) . 

26. Final Cam Setting 

0 

1 5  

Spring Adjust ing Pin 

S# 106R600HOI 

\ 
.. 

\ 
• 
• 
I 
I 
I 
I 
I 
I 
........ . ... 

: @  : 
.. # 

<;;· - "  

Before the middle p l a te was assem bled the interval  
gear tra in  was posit ioned so that the cam neu tral 
posi t ions were as shown in F igures 5a and 5b. To 
i nsure the best loca tion for smooth tr ipping action 

and proper open·t ime,  the fol l ow ing check shou ld 

be made. 
a.  R otate the ( 1 )  shaft u n t i l  the dem a nd pointer 

is deflected to the off·scale ( pegged) posit ion .  

b. R otate the ( 25) shaft  unt i l  the cam is i n  the 

f irst neutral pos it ion as shown in F igure 5a. 
Check to see that the sector spr ing is almost 

i n  contact but not putt ing pressure on the 
forward edge of the cam . 
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MARK Ia DUAL RANGE D EMAND R EGISTE R  

TEST 
WE I GHT 

c. I n  the eve nt  i t  is  necessary to make an adjust­
ment i n  the neutral posit ion of the cam the 
fol l owing procedure should be followed: 
1 1  Push the cam shaft forward com pressing the 

coi l  spr ing u nt i l  the p i nion is demeshed from 
its mating gear on the ( 28) shaft. 

CAUTI O N .  When pushing the cam forward 
in order to demesh make sure the lobe on 
the cam is  not in a position to h i t  the large 
gear o n  the left hand k i lowatt hour shaft. 

2) With the geari ng demeshed, the cam can be 

rotated in the desired di rection. 

3) O nce the gear teeth are d i sengaged and 
rotation has commenced the pressure on the 
cam shaft can be released. T he coi l  spr i ng 
w i l l  snap the p i n i on back in mesh on the 
next tooth thereby i nsur ing only one tooth 
rotation. 

4) After rotating one tooth recheck the clear­
ance between the lobe of the cam shaft and 
the sector spr i ng per steps a and b, Pg. 1 5. 
Check the smoothness of operation by ad­
vancing the ( 25) shaft c lutch manual ly  and 
tr ip the (6) clutch. 

27.  Clutch Open-Time Check 

I f  the cam has been set as out l i ned in Step 26 the 

open-t ime shou ld be between 2 a nd 5 seconds. I f  
the open-time i s  outside the 2 to 5 second range, 
the cam and sector probably needs to be shifter! 
as out l ined in Step 26.  The open-t ime is checked 
with a stop watch as fol lows: 

l .L. 42-302. 1 1 8 
---------------------

f I GURE SA 

f I GUR£ 88 

1 6  

TORQUE 
ADJUS T I NG 
SCREW 

�.' PO I N/ 
�·=f 
T E S T  WE I GHT 
S# 2 84A400G01 

a. T u r n  the f i rst ( 1 )  shaft and deflect the pusher 
( 4 1 )  up scale. 

b. W ith the motor energi zed, advance the demand 
gear trai n  unt i l  the c lutch is  just before tripp i ng 
as i nd icated by the i n terval indicator. 

c. The open-time is  measured between the time 
the pusher ( 4 1 )  drops back to zero and the 
c lutch disk on the (6) shaft moves forward. 

28. Demand Pointer Spring Tension Adjustment 

The spr ing tension on the demand po i nter is ad­
justed by using test weight StyleNo. 284A400G0 1  
i n  the fol l owing manner. See F igure SA and 88. 

1 .  Hold register in i ts normal operating posit ion 
and make sure pusher is at zero. 

2. Mount test weight to demand pointer  and 
locate the r ight hand edge of weight with the 
vertical l i ne as shown in F igure SA. T he pointer  
should s l ip  down scale to a lower readi ng. ( I f  
poi n ter  does not fal l  then turn counterclock­
wise on the torque adjusting screw u nt i l  pointer  
does fal l) . Th is  i nsures that the s l i p  torque i s  
below the max imum al lowable. 

3.  P ush demand poi nter back to the horizonta l  
position and sl ide test weight so that the left 
edge i s  in l i ne with the vertical l i ne as shown i n  
F igure 88. Th is insu res that the s l i p  torque i s  
above the m in imum requ i rement. ( I f  pointer 
s l ips, it wil l  be necessary to turn c lockwise on 
screw unti l  poi nter does not s l ip  a nd then re­
check Step 2.) 
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MARK Ia DUAL RANGE DEMAND REG ISTER 

29. C l utch Sh aft Safety Check 

The clutch on the (6) shaft can be given a two to 

one safety check by positio n ing the test we ight 
as shown in F igure 8a. If by turning the f irst ( 1 )  
shaft i n  the register the pusher w i l l  rotate the 

demand poi nter and advance the test weight 

through the h orizontal,  then the c l u tch has at least 

a two to one safety factor. 

30. Testing Watthour Demand Meters 

The same method of test employed for correspond­

ing watthour m eters are used whe n  testi ng demand 
meters. H owever, when cal i brating dem and meters, 

th e t i m i nQ motor should be running and the 
register meshed. The demand pointer shou ld be 

set at a position such that it w i l l  not be advanced 

by the pointer pu sher at any t ime d u r i ng the test. 

TESTING DE MAND R E G IST E R S  

1 .  Mechanical Over-all Test Device 

1 1 0C 1 74G01 

Serial  No. 

The best way to check the register cal i bration i s  
by means o f  a constant speed dev ice such as  
1 1 0C 1 74G 0 1 .  

The test device simulates a meter operating 
u nder constant l oad. The reg ister can be driven at 
a speed corresponding to meter speeds of 1 6-2/3, 
33- 1 /3, and 66-2/3 rpm . This  device has a shaft 
d r iven by a synch ronous motor and three d ifferent 
worms to give the speeds ind icated a bove. 

The device is connected to a 1 2 0-volt  sou rce and 

the togg le swi tch is put in  e ither the 1 20V o r  
240V position depend i ng u pon the voltage of the 

register motor. The register is mou nted in the 

desired position and the motor leads com ing from 

the binding posts on the left of the device are 
connected to the motor term inal  b l ock of  the 

register. Varying frequency has no effect si nce 
both the test device drive motor and the t i m i ng 
m otor in the register w i l l  change eq u a l l y. T he 
th ree speeds are u sed to check the fu l l  load po int 
and m u lt iples thereof. Th erefore, th i s  device w i l l  
check a l l  classes and th ree points of  the scale. 

The actu a l  i nd ication of a M ark II reg ister may be 
computed by u sing the fo l l owing form u la. 

KW R eading = 

6 X Test D ev ice Setting 

( 1 6-2/3, 33- 1 /3, 66-2/3) 

R egister R atio 

2.  Portable Gear Checker 1 1 1  C217G01 

This device shown in Figure q i s  designed for a 
q u ick check on the k i l owatt demand gear tra in  

with respect t o  the  i nterval t i ming gear train 

1 7  

I.L. 42-302. 1 18 

( exc lu sive of motor geari ng) . I t  is designed to 
check the fu II load point of a l l  M ark Ia registers 
regardless of interval or reg ister rat io. 

Operation 

D isconnect the motor leads and rem ove register 

from meter. M o u nt reg ister checker bayonets i n  meter 

and tighten screws. M ount the register i n  the  checker. 

This  automatica l ly  engages the worm wheel of the 

register with th e gear on the checker. Now pu l l  the top 

of the checker (which is mounted on pivots) down on the 
register so that gear "A " on checker meshes with the 

overrid ing gear o n  the No. 25 shaft of the register. P u sh 

the latch on the front of the register checker under the 
post on the reg ister to hold the checker i n  mesh. T u rn 

the handle on the checker c lockwise u n t i l  the interval 

indicator on the register shows that the c l u tch is abo u t  to 

trip. Energize the m otor and a l low the motor to tr ip  
the c lutch. R eset the demand pointe r  by h an d  be low 
the point on the scal e  wh ich is to be tested.  Turn the 

hand le advancing the gear tra in manual ly  u nt i l  the 
interval indicator shows that the c lutch is aga in  about to 

tr ip.  A l l ow the motor to trip the cl utch. T ai<e the 
ex isting read i ng on the KW demand scale. T he checker 
has a h igh ( H )  and low ( L) def lection and i s  set by sh ift­

ing a ratio plate that engages the desired gear train.  Two 
register checkers a re avai lable depend i ng on the desired 

deflection.  

1 1 1 C 2 1 7G 0 1  

1 1 1 C 2 1 7G 04 

Low R ange Def lection = 1 00 
( Test KW) R r  

H igh R ange Def lection 200 

( 200% Test KW) R r  

Low R ange Def lection = 2 00 

( 200% Test KW) R r  

H igh R ange Def lection 4 00 
( 400";., Test KW) R r 

Fig. 9 Gear Checker fo r Mark Ia Reg ister Sty le No. 
1 1 1 C2 1 7 GO 1 www . 
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M A R K  I a  DUAL RANG E D EM AN D  R EG I ST E R  ____________ _ I .L.  42-302. 1 18 

Fig. JO D4SM·3 Wire Self Contained, 240V. 

( 1 20V Reg. Motor ) .  

Fig.  1 2  DSM & D2SM 2 W i r e  Trans. Type, 240V. 

( 1 20V Reg. Motor ).  DSM & D2SM 2 Wire 

Trans. Type, 480V. (240V Reg. Motor).  

Fig. 1 4  DSM-D2SM & D3SM 2 Wire Se lf  Contained, 

240V. ( 1 20V R eg . Motor! .  DSM- D2SM & 

D3SM 2 Wire Self Contained, 480V. (240V 

Reg. Motor) .  18 

F ig. 1 1  DSM-D2SM & D3SM-3 Wire Self Contained, 

240V. ( 1 20V Reg. Motor).  DSM-D2SM & 

D3SM-3 Wire Self Contained, 480V. (240V 

Reg. Motor). 

Fig. 1 3  DSM & D2SM 3 Wire Trans. Type, 240V. 

( 1 20V R eg. Motor) .  DSM & D2SM 3 Wire 

Trans. Type 480V. (240V Reg. Motor).  

Fig.  1 5  DAM & D2AM 2 Wire Self Contained, 240V. 

( 1 20V Reg. Motor) .  DAM & D2AM 2 Wi re 

Self Contai ned, 480V. (240V Reg. Motor) .  www . 
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MARK Ia DUAL RANGE DEMAND REG ISTER 

Fig. 1 6 DAM & D2AM 2 Wire Trans. Type,  240V . 

{ 1 20V Reg. Motor) .  DAM & D2AM 2 W i re 

Trans. T y pe, 480V. {240V Reg. Motor).  

F ig.  18 DSP·2M & D2S-2M Self Cont.  & Trans.  T y pe, 
240V. ( 1 20V. Reg. Motor ) .  DSP·2M & D2S-2M 

Self Cont. & Trans. Type, 480V. ( 240V. R eg.  
Moto r ) .  

Fig.  20 DS-5M & D2S·5M-30 A m p-480V. (240V 

Reg. Moto r ) .  

1 9  

I . L. 42-302.118 

F ig. 1 7  DAM & D2AM 3 Wire Trans. Type, 240V ., 

DAM & D2AM 3 W ire-4 Term inal Self 

Contai ned 240V. ( 1 20V R eg .  Motor).  

Fig. 1 9  DS-5M & D2S-5M 240V. ( 1 20V R eg .  

Moto r ) .  DS·5M & D2S-5M 480V. (240V 

R eg. Motor ).  

F ig. 21 DSP-7M & D2S-7M Self Contained , 240V. 

( 1 20V R eg. Moto r ) .  DSP-7M & D2S·7M 

Self Contained, 480V (240V Reg Moto r ) .  
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MARK Ia DUAL R ANG E D EMAND R EG IST E R  

Fig. 2 2  DSP-7M & D2S-7M Trans. Type, 240V. 

(1 20V. R eg. Motor). DSP-7M & D2S-7M 

Trans. Type, 480V. (240V Reg. Motor). 

Fig. 24 DSP-8M & D2S-8M Trans. Type, 240V. 

I 1 20V R eg. Motor). DSP-8M & D2S-8M 

Trans. Type, 480V. (240V Reg. Motor). 

20 

I .L .  42-302.118 

Fig. 23 DSP-8M & D2S-8M Self Contained, 240V. 

(1 20V Reg. Motor). DSP-8M & D2S-8M 

Self Contained, 480V. (240V Reg. Motor). 

Fig. 25 DAP-2-7-SM & DA-5M & 02A-2·5-7-8M· 

240V ( 120V Reg. Motor). DAP-2-7-SM & 

DA-5M & D2A-2-5-7-8M, 480V. (240V 

Reg. Motor). 
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