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Trail url in it is, (ii' cut cern: s 

Be it known th t , Fly ANu E. M.) ICR, of 
42-1: tir liaist riss'. (harlottenburg, Ger 
nii Jy'. 'ingineer. a '•' invented certain new 

My invention relates: a rocess for produc 
ing i shifting of ha-e of 90 degrees in alter 
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the branching or resolution of both ?linxes. 
Figs. 4 to S illustrate some contistructions, 
showing by way of eximple, in what manner 
the branching or resoluti: in of the potential 

potential. For cos i = 1, the main current 
is in phase, with the potential, and the field 

5 all list fill inier veilents in Alternating- flux may be effected. Figs. :) to 12 illus 
(irrent \letters: i: i I do hereby declare the trate construction for the ranciting or rest 
nature if this investic an in what manner lution of the flux of the 'irrent civil. Figs. 
the Sali' is to be pt-rfirmed to be particu- 13 and 14 are side views of Figs. (3 and 11 
larly escribed and as ertained in and by the respectively. . 

10 fill wing statenent. in Fig. l () E represents the vector of the 

o 5 

inting current it't : in Fe: raris' principle. 
.\in it "rn titr ("rint line ter on Ferraris' 

which is generated by a 
to the potential, is res. lved into two ('in 

printii li (" ! sists. f : shirt-circuit ari nature 
which is act el ulti y a shut-circuit field 
that is ir portinii is the potential, and by a 
nai tire it it'll ?i'i:-rited by the elective 

hind. N' tends relatively to N; inly N' acts initin - irrent, while tie work whici is per 
firin'i is a sired lay ineans of magnetic 

hirought 9) degrees relatively to the main 
: current filt . 

damning. The nin:lier of revolutions of the 
ar: it it's ti;t is it rated by a counting 
inct i.iisi is tit.1 ::" portional to the con 
sii it in in watts fir all the shiftings of 
hits". if f l r s p - I the silifting of phase 
betwe-in the st: circuit field and the main 
circuit field is 'cial to 90 degrees. Now 
acci rii ( t ) this irt -- it invention a shifting 
of l'his' of this kiii through 9() (legrees is 

generated by the main cirrit may be also 
w 'h w in lase with the potential The lie N 

irrel proportional 
onents N' and N by \dividing N into 
ran he's of clifferent natures. N' lars be 

o Y. upon the ariature and is shifted in phase 

fin. Fig. 2, () E again represents the vector 
of the potential. N represents the field of 
the pit ential coil, which it cts upt the arma 
ture. In this case the field which is get 
trated by the 'irrent 'til is resolved it: () 
iwi cinonents i' and , of which lllags 
behind , whiit I leals. I acts (in the 
arina tire and for is with N an angle of 9t). protic":"I by ri's sing the lagnetic flux into 
(grees. , brillic:t's tif it're it at tires. 

2 it; Ni r: 

Tasis reisations art clearly illustratical in 
the ii., rain si; win in Figs. I to 3 of the 
acci is anying drawings. 

Fixir its rates to trancing or res)- 
lui is i? ti: illux if the potential coil. Fig. 

it's his is: il-hing or resolution of 
and Fig. 3 is sain current k i tlie 

w For example le; o 
I can produce this skifting of plase between la Fig. 3, the flux of the potential soil is 
the t w brancis of the flix of the coil which resolved in the II: Hiner shown, in Fig. 1 
is cursize y lie current, that is propor- while the flux, if the irrit 'til is rt's lived 90 

| 35 it initi is the ot-iti r I can prolice the as sli win in Fig. 2. Tic ligging clip 'n't 
shift i: let went h. iv branches of the flux N' if the N (if the pit ential coil its 1 - 

: of ; cil, which is energized by the in get her with the leading colliptinent. I' of the 
cirr ; ; , or I can citiite the shifting of the flux of the 'tirre it coil in the ariliittire, 
ili v i lith. that is , say the total flux of all N' is shifti in philst through 90 degrees 95 

4 to the sit-it i:l cil an: if the cirrent 'pil, is relatively to ll'. 
res, it - it ('i it incts which are sifted in this ?till wing shall slow for (example 
relativ. iv. 1 on in ther and therefore also how to 's rry out the i' it'ss by stille it pil 
r!: : -v to th: : a which consijt ites their ratist's which is ' ' in strict it li? 

si ii. This it is last component of the ?er, it ways at lily be "ii Iloyed with ill- 100 
45 fix ..fs: 'til wii'i is st-ling on the art at tre, via it al. 

that is silified in his -- through 90 degrees A lisplace is ent if the two li'i) -iti Nc's 
relativ-ly to the iii: X (or the component 11:y like place . . 
th-r- if the other 'til whic' is also acting 1. Through tie li?t rent retariling effect, 
in t; it attir'. ' of the lyst risis, 05 

2. Through the elect of the seconditry 
(?ects, 

3. Through both of s; it effects. 
The difference in phas' lisplacent';) in the 

braiches ei1 be critised y the lagging in 
fluence i? the hyst-resis, for instille y 

illustrates giving the two brancies lifer' it sized air 
() 

  

  



25 (in the first one the hysteresis is no doubt of 
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gaps. This can be explained in the follow 
ing man.ar: In an entirely iron-closed cir 
cuit the cyle sine-wave of the mag 
netic flux lags behind the magnetomotive 

5 force by reason of the effect of the hysteresis. 
If an air-gap be inserted in the magnetic 
path, a rortion of the magnetomotive force : 
will be consumed for carrying the flux 
through the air gap. If the air gap increases 
for causing the flux to pass through the iron, 
becomes small compared to that which 
causes the flux to pass through the air. In 
the same way the influence of the hysteresis 

;5 becomes small with respect to the total flux 
and the total flux lags less schind the mag 
netoinotive force. It is therefore evident 
shat with a sunal air-gap there is a great 
displacement of phase of the flux behind the 

23 magnetomotive force, and with a lix air-gap 
... there is a small displace lieut of phase of the 

(uN behind the magnet motive fore. If 
the flux is divided over two branches, one 
of which contains mere air than the other 

only slight influence), a phase displacement 
of the two branch fluxes must recessarily 
take place or in other words the total lix 
divides into a less displaced flux and a more 

30 displaced flux. The secondary fields may 
be obtained by means of special inserted 
short-circuit coils or tir ugh the secondary 
fields of the armature. 
The apparat is shown in Figs. 4 and 5 in 

35 elevation and in plan respectively, consists 
of a notor armittire at a potential coil land 
an iron frame of F-share composed of the 
parts c, d, l the iron parts galli li coin 
plete the magnetic braiches. n is the cur 

40 rent coil. The total flux which is generated 
by b flows through d, splits up into hrainclues 
and flows in part thr ligh an iroi branch 
(which is almost closed and has only a lar 
row slit or air-gap for tie reveption of the 

45 motor arnature a) back iOS. c, l and 9. 
The other portion of the total flux flows 
through a wide air space (which lay be 
varied for the purpose if accurate adjust 
ment of the plaise) aid through (, l and 7. 

50 'The different magnetic conformatio of tie 
two branches has the result of causing the 
portion of flux in l to lag in phase behind the 
total flux incl. The iroin parts are laminated. 
With the object of otherwise producing a 

55 difference between the is ranches, a iortion 
of the effective branch inay be mate sulid, 
as for instance the part if shown in it's (i 
and 13. For the sine reason a sor -cir 

the magnetomotive force which is necessary 

cuit winding may he included in this braich 
60 as shown at i in Fig. 7. The actioi of the 

inlaiminated iro in Fig. 5 or the sliort-cir 
cuit, winding i in Fig. 7 will be clear by the 
following consideration. If I have a coil 
stant magnetic alteristiag flux and I plit 

I short-circuited winding, there will be pro 
duced a secondary field by eddy currents 
ind the resulting field will lag in phase as 
well known. Now, if the flux of one coil is 
divided into two branches that are wholly 
the same only one has a short-circuit wind 
ing or is partly unlaminated, there must oc 
cur between the two fluxes in the branches 
a shifting of phase, 

In Fic. S, one branch of the flux passes 
from k through the air to 1, and the other 
branch passes from k through the armature 
a to . The difference in the conformation 
of the two branches is effected in this case by 
means of the armature. 

3. 

Figs. 9 and 10 show a construction in ele 
vation and in plan respectively for the pur 
pose of shifting the current field. a. is the 
arnature, n, op are parts of an iron frame. 
of F-shape. The iron parts g and r complete 
the branches. The iron parts are laminated. 
The flux of the current coil in flows through 
n, divides into branches; the one which acts 
on the armature flows through p, r, and an 
adjustable air space for the purpose and 
regulating the R, and back through g. 
The other branch is short-circuited through 
iron and flows back through p, o, . The 
different nature of the two branches pro 
duces an advance in the phase of the flux 
acting on the armature relatively to the total 
flux so that it shifting of 90 degrees is pro 
duced between the active partial flux of the 
current coil and the flux of the potential coil. 

In order to produce the desired difference 
between the magnetic branches one part of 

9, 

00 

the branch that does not act in a motive 
sense, may be made solid, as indicated for 
example by the parts in Figs. 11 and lik, or 
a short-circuit coil may be arranged as is 
indicated at t in Fig 12. Of course still 
other conformations and arrangements may 
be made for the purpose of establishing two 
magnetic branches of different natures. 
likewise, an exact adjustment of the phase 
ulay be effected by modifying any one por 
tion of the magnetic branches with respect 
to position or annount. r 

aving now particularly described and 
ascertained the nature of the said invention 
and in what manner the same is to be per 
formed I declare that what claim is:- 

1. An alternating current meter &oimpris 
-ing a main current coil mounted uport a 
frame having two magnetic branches one of 
which said branches is provided with an 
adjustable air space; a potential coil also 
mounted upon afrane having two magnetic 
branches one of which said potential coil 
branches is provided with a constant air 
space and the other with an adjustible air 
space; and a suitable armature cutting the 
magnetic field of the main current coil in its 
adjustable air space, and the magnetic field 

65 unlaninated iron in its way or l apply a of the potential coil in its constant air space. 
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2. In an alternating current meter en- meter which consists in resolving the ?lux of 

S95,100. SS 

1. 

ploying a main current and a potential gil, the current coil and of the potential coil into 
G--- the combination of frames, for mounting silid 

main current and potential coils each of 
5 which comprises two magnetic branches of 

which one branch of each frame is proviied 
t with an adjustable air-gap and the 

branch of one of the frames is provided with 
a constant air-gap: a disk armature ada-i(-d 

.0 to be rotated through the constant air-grap 
of one franc and the adjustable air gait of 
the other frame; and means connected with 
each of the aforesaid adjustable air-gaps 
whereby the width of said air-gap may be 

3 varied at will to modify the lagnette re 
luctance of the several branches relative to 
each other and to the total flux of each coil 

3. ?n an alternating current meter tem 
ploying niain current and potential evils, 

20 the conlbination with a disk armature of 

magnetic branches. of which one branci 

25 
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frames for mounting said coils adjali:2nt 
thereto, each of said frames comprising two 

of 
each coil is provided with an air gap wiilin 
which said disk armature is adapted to be 
rotated by the magnetic flux in that rich; 
and neans connected with each frame wiere 
by the magnetic reluctance of each live 
branch of the magnetic flux may be met lified 
relatively to that of the other branches in 
such manner as to enable a shifting of phase 
of exactly 90 degrees between the active 
branches of the two fluxes. 

sa- wo 4. The process for producing a shifting 
phase of 90 degrees in an alternating current 

fe 

tively effective and the other of which is 
motively ineffective in such a manner that 
that portion of the flux of the potential coil 
which acts in a notive scnse lags behind 
the total flux of the same while that portion 
of the flux of the current coil which acts in a 
motive sense leads relatively to the total 
flux of the current coil, in such in nanner that 
a shifting in phase of 90 degrees is produced 
between the active portions of the fluxes of 
the current and potential coils, substantially 
as set forth. a o 

5. The process for producing a shifting of 
phase of 90 in an alternating current incter, 
which consists in resolving the flux of the 
current of the current coil and of the poten 
tial coil into two magnetic branches and in 
varying the magnetic reluctance in the active 
branch of the former coil and in the ineffect 
ive branch of the latter coil in such man 
ner as to produce a shifting of phase of 90. 
between the active portions of the fluxes of 
the two coils, as described. 

In testimony that I claim the foregoing as 
my invention, I have signed my name in 
presence of subscribing witnesses. 

EAANUE MORCK, 
Witnesses: . 

WolloFMAR IIAUPT, 
IIENRY IIASPER, 
KARL FRANCKE. 
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