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To all whom, it may concern: 
Beitknown that we, EDWIN H. PoRTER and 

BURLEIGH CuRRIER, citizens of the United 
States, residing at Philadelphia, in the county 
of Philadelphia and State of Pennsylvania, 
have invented a certain new and useful Im 
provement in Electric Meters, of which the 
following is a full, clear, concise, and exact 
description, reference being had to the ac 
companying drawings, forming a part of this 
specification. 
The invention relates to electric meters 

and other instruments wherein rotating 
shafts engaging bearings are employed, the 
invention having particular utility in con 
nection with recording-wattmeters, espe 
cially those of the commutated type wherein 
the armature shafts or spindles are carried 
upon bearings, though the invention is not to 
be limited to any particular kind of elec 
trical measuring instrument. . 

It is known to those skilled in the art that 
the source of greatest mechanical difficulty in 
the operation of meters resides in the bearings 
for the meter-spindles. These bearings have 
been hitherto formed of stones of crystalline 
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formation, usually Sapphires, which stones 
or jewels were of cup-like formation to re 
ceive the hardened-steel ends of the meter 
spindles. In the early practice these har 
dened-steel ends of the meter-spindles were 
made integral with the spindles; but it was 
soon found that these spindle ends rapidly 
deteriorated, and in order that the life of a 
meter might be renewed the practice of form 
ing separable sections upon the ends of the 
spindles engaging the jewels was adopted, so 
that only E. lower ends of the spindles had 
to be replaced. These ends or pivots of the 
spindles have uniformly been of hardened 
steel, which in coöperation with the jewels 
gave the best results in the operation of me 
ters that had been obtained prior to the de 
vice of the present invention. These steel 
ends or bearings, however, were not of long 
life, nor did the jewels long withstand the ac 
tion of the steel ends, though these jewels 
were frequently of longer life than the steel 
ends or pivots. The jewels soon became full 
of holes, appearing deep under the micro 
scope, while particles of steel would be worn 
from the spindle-pivot ends, which, accumu 
lating in the cavities of the jewel-cups, would 
oxidize and act as a grinding powder to pro 

mote theimpairment of the jewels and pivots. 
A large number of careful tests of bearings 
for meters as found in commerce show that it 
is frequently difficult for a shaft - pivot to 
withstand five thousand revolutions without 
spoiling the cup-jewel and becoming unserv 
iceable. Harmful results have been observed 
even after two thousand revolutions. Tests 
show that the deterioration in the meter-bear 

than others. There is no means of approxi 
mating the life of the meter-bearings, so that 
frequent tests should be made at much cost, 
which tests are of course very difficult and 
which occasion frequent replacement of the 
worn parts. It is now the custom of large 
electric companies and small active com 
panies to test their meters Fidely a. common practice being to make tests yearly 
and a frequent practice being to make the 
tests every three, four, or six months, partic 
ularly if the meters are of large capacity or if 
the consumer uses considerable current. For 
reasons above stated, the results of those tests 
show that after a meter has been in service it 
does not register accurately on small loads. 
This inaccuracy shows itself upon the entire 
curve of the meter, but more particularly 
when current is used to a small extent of the 
meter's capacity-as five per cent., (5%) for 
example. The amount uf revenue thus lost 
and which is justly due the power companies 
is enormous. The cost of renewing the parts 
in order to bring the meters to a proper de 
mentioned in commutated meters, while be 
ing caused largely by the commutator 
brushes, is due in great measure to the bear 
tor and brushes may be largely,if not entirely, 
eliminated by aging process. 
The object ; the present invention is to 
rovide an improved bearing for meters (and 
y “meters' is meant all classes of electrical measuringinstrumentshayingpivoted shafts) 

which will not be readily impaired. By 
means of the invention results very far supe 
rior to any that have hitherto been secured 
have been obtained. 

is most far-reaching in results, and in accord 
ance with the preferred embodiment thereof 
there are provided stones upon the ends of 

| the shafts to engage stones that act as Sup 

gree of accuracy is also large. The inaccuracy 

The invention while very simple in nature 
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as sapphires. 

2 

porting - bearings for the shafts. These 
stones are preferably crystalline information 
and desirably of the precious variety, as dia 
monds, and stones of the corundum group, 

These stones are fSE 
such as are found in nature, but are desirably 
not of the amorphous variety, though novelty 
is claimed for E. association of any stones in 
a meter in the manner specified. The stones 
that are preferably used in each meter struc 
ture are of the same nature, Sapphires being 
preferred because of their comparative cheap 
ness and of the general satisfaction secured 
by their use. One of the sapphires in eachme 
ter is preferably cupped, while the companion 
Sapphire may be mounted upon a metal plug 
or section having separable union with the 
balance of the shaft, as by threaded engage 
ment, Or, if desired, the sapphire or stone car 
ried by the spindle may be held in separable 
union by suction or magnetic attraction by 
having the same mounted upon smooth iron 
or steel pins that project in the bores of mag 
netized spindles. Meters of the commuta 
ted or direct-current type thus equipped with 
Sapphire bearings have been under careful 
examination, the bearings having very great 
length of life. Hundreds of thousands of 
revolutions of meter-spindles equipped with 
stone ends and stone-bearing supports have 
been had without causing the stones to be de 
teriorated sufficiently to warrant their rejec 
tion. In one instance a spindle with a sap 
phire pivot end turned several million revolu 
tions on various jewels, having only become 
worn enough to decrease the efficiency of a 
meter five per cent. (5%) on five per cent. 
(5%) of its rated capacity-a, result that has 
not, so far as known, been even remotely ap 
proached in the use of steel pivots. When 
these results are compared with results se 
cured in connection with the employment of 
steel pivots that frequently become sorough 
ened, and so roughen the jewels upon and in 
the neighborhood of five thousand revolu 
tions as to warrant a replacement of the 
jewel-cups and spindle-pivots, the impor 
tance of the invention will be appreciated. 
There have been specific instances in which 
meters equipped with sapphire pivots and 
sapphire cups have been in as good condition 
after six hundred thousand revolutions as the 
average jewel and steel pivot after ten to 
thirty thousand revolutions. 
The invention will be explained more fully 

by reference to the accompanying drawings, 
showing the application thereof to an inte 
grating direct-current or commutated motor 
wattmeter, in which 

Figure 1 is a general view of the meter, 
showing its circuit connections. Fig. 2 is an 
enlarged view in sectional elevation of the 
lower end of the meter structure. Fig. 3 is a 
face view of a removable block containing a 
jewel. 

the stationary element. 

811,823 

Like parts are indicated by similar charac 
ters of reference throughout the different fig 
leS. 

The meter or measuring instrument illus 
trated has a current or series field-winding 
subdivided into coils 1 1, that are included in 
series with one of the mains 2, that are Sup 
olied from a source of direct current 3, trans 
ating devices, as lamps 4, being illustrated as 
a load for the circuit. The winding 5 is sub 
divided into coils that are mounted upon a 
spindle 6 and which are included in bridge of 
the supply-mains 2 by commutator-brushes 
7, engaging a commutator 8, that is connect 
ed with the coils of the winding 5, the wind 
ings 1 and 5 coöperating to produce awatt 
meter. A friction - compensating coil 9 is 
provided in series with the armature - coils 
and in series with extraneous artificial resist 
ance 10. The instrument being a recording 
instrument, a counter 11 is shown as being 
adapted for operation by the shaft 6. A 
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damping-disk 12 is provided upon the lower 
end of the spindle and rotates within a per 
manent magnetic field that may be furnished 
by the magnets 13. The lower end of the 
spindle 6 is equipped with a stone 14, that is 
preferably ARS secured to the shaft, so 
that on occasion the stone may be replaced. 
This stone is desirably set into a metal plug 
15, that has threaded engagement with the 
spindle 6. A cup-shaped stone 16 is seated 
in a jewel-block 17, that is supported upon a 
spring 18 within the hollow jewel-post 19, 
that is shown as having threaded engagement 
with a frame portion 20 of the meter. As 
stated, these stones are preferably crystalline 
and are desirably of the corundum group, be 
ing, preferably, Sapphire. The two elements 
14 and 16 are thus of similar material, giving 
results, however, that are contrary to natural 
expectation because of the general accepted 
theory that two substances of the same ma 
terial in direct contact are not likely to wear 
as two dissimilar substances. Hitherto the 
steel pivots have frequently worn out before 
the jewel-cups. This is not the tendency in 
the present arrangement. 

It will be seen that we have provided a 
moving element, a stationary element, and 
jewels where the movable element engages 

We consider it new 
with us to have both of said elements jeweled 
at their contacting places. 

Having thus described the invention, the 
claims of novelty are 

1. An electric meter having a bearing of 
Sapphire, the meter-spindle having an end 
also of sapphire engaging said bearing, sub 
stantially as E. 

2. An electric meter having a bearing of 
crystalline stone, the meter-spindle having 
an end of Sapphire engaging said bearing, 
substantially as described. 

3. An electric meter having a bearing of 
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stone, the meter-spindle having an end of 
Sapphire engaging said bearing, substantially 
as described. - 

4. An electric meter having a bearing of 
sapphire, the meter-spindle having an end of 
crystalline stone engaging said bearing, sub 
stantially as described. 

5. An electric meter having a bearing of 
sapphire, the meter-spindle having an end of 
stone engaging said bearing, substantially as 
described. 6. An electric meter having a bearing of 
corundum, the meter-spindle having an end 
also of corundum engaging said bearing, sub 
stantially as described. 7. An electric meter having a bearing of 
crystalline stone, the meter-spindle having 
an end of corundum engaging said bearing, 
substantially as described. 

S. An electric meter having a bearing of 
stone, the meter-spindle having an end of 
corundum engaging said bearing, substan 
tially as described. 9. An electric meter having a bearing of 
corundum, the meter-spindle having an end 
of crystalline stone engaging said bearing, 
substantially as described. 

1(). An electric meter having a bearing of 
corundum, the meter-spindle having an end 
of stone engaging said bearing, substantially 
as described. - - 

11. An electric meter having a bearing of 
'sapphire, the meter-spindle having an end of 
corundum engaging said bearing, substan 
tially as described. 12. An electric meter having a bearing of 
crystalline stone, the meter-spindle having 

an end of crystalline stone engaging said 
bearing, substantially as described. 

13. An electric meter having a bearing of 
crystalline stone, the meter-spindle having 
an end of stone engaging said bearing, sub 
stantially as described. 

14. An electric meter having a bearing of 
stone, the meter-spindle having an end of 
crystalline stone engaging said bearing, sub 
stantially as described. 15. An electric meter having a bearing of 
corundum, the meter-spindle having an end 
of sapphire engaging the bearing, substan 
tially as described. 16. An electric meter having a bearing of 
stone, the meter-spindle having an end of 
stone engaging said bearing, substantially as 
described. 17. An electric meter having a stone bear 
ing, the meter-spindle having an end of simi 
lar stone engaging said bearing, substantially 
as described. 

18. An electric meter having a crystalline 
stone bearing, the meter-spindle having an 
end of similar crystalline stone engaging said 
bearing, substantially as described. 

19. In a device of the character described, 
a stationary element and a movable element 6 
to contact therewith, both of said elements 
being jeweled at their contacting places. 

in witness whereof we hereunto subscribe 
our names this 8th day of June, A. D. 1904. 

EDWIN, H. PORTER. 
BURLEIGH CURRIER, 

Witnesses: 
WM. A. ALLISON, 
WM. R. STACKHOUSE. 
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