EFFECTS OF LOADING A TELEPHONE LINE WITH SEVERAL BELL INSTRUMENTS, EACH FITTED WITH A 3k3 RESISTOR










EFFECTS OF LOADING A TELEPHONE LINE WITH SEVERAL BELL INSTRUMENTS, NO EXTRA 3K3 RESISTOR ADDED 


CONNECTING FOUR TRADITIONAL TELEPHONES IN PARALLEL, EACH TELEPHONE STILL FITTED WITH ITS OWN CAPACITOR AS WELL AS THE ONE IN THE LJU






No 3k3 Resistor:

One telephone and capacitor (+ Master LJU: 2 in all): Total impedance =  

1570.8 └ 9.7° or 1548.4 + j264.21 

2 caps // + 1 bell
I total = 47.75mA.
Two telephones and capacitors (+ Master LJU: 3 in all): Total impedance = 

791.1 └ -11.9° or 774.2 – j162.6 

3 caps // + 2 bells
I total = 94.8mA 

Three telephones and capacitors (+ Master LJU: 4 in all ): Total impedance =
 555.9 └ -21.8° or 516.1 – j206.7

4 caps // + 3 bells
I total = 134.92mA
Four telephones and capacitors (+ Master LJU: 5 in all): Total impedance = 
435.4 └ -27.2° or 387.4 – j199.25

5 caps // + 4 bells
I total = 172.2mA

CONNECTING FOUR TELEPHONES IN PARALLEL, EACH TELEPHONE FITTED WITH A 3k3 RESISTOR AS WELL AS ITS OWN CAPACITOR, AND FED VIA THE CAPACITOR IN THE LJU






3k3 Resistor Fitted:

One telephone and capacitor and 3k3 resistor (+ cap in master LJU: 2 caps in all): Total impedance =  4855.6└ 3.1° or 4848.4 + j264.21
2 caps // + 1 bell + 1 res   
I total = 15.45mA
Two telephones and capacitors and 3k3 resistors (+ cap in master LJU: 3 caps in all):  Total impedance =  2429.7 └ -3.8° or 2424.2 – j162.6
3 caps // + 2 bells + 2 res.
I total = 30.87mA 

Three telephones and capacitors and 3k3 resistors (+ cap in master LJU: 4 caps in all): Total impedance = 1629.3└ -7.3° or 1616.1 – j206.7
4 caps // + 3 bells + 3 res.   
I total = 46.03mA 

Four telephones and capacitors and 3k3 resistors (+ cap in master LJU: 5 caps in all): Total impedance = 1228.4└ -9.3° or 1212.1 – j199.25
5 caps // + 4 bells + 4 res. 
I total = 61.05mA

Cap in LJU





75V





V dropped across LJU capacitor 





V dropped across each 3k3 resistor 





V dropped across each bell-motor by current through each bell 





Total Z for one instrument:	5077.63 └ -17.24°





Total Z for two instruments:	3497.76 └ -46.11°





Total Z for three instruments:	3284.81 └ -60.52°





Total Z for four instruments:	3262.47 └ -68.19°





Total I for one instrument:	14.77mA





Total I for two instruments:	21.44mA





Total I for three instruments:	22.83mA





Total I for four instruments:	22.99mA





One instrument:	52.24V


Two instruments:	75.83V


Three instruments:	80.75V


Four instruments:	81.31V





One instrument:	48.74V


Two instruments:	35.38V


Three instruments:	25.11V


Four instruments:	18.97V





One instrument:	37.74V @ 14.77mA


Two instruments:	27.39V @ 10.72mA


Three instruments:	19.45V @ 7.61mA


Four instruments:	14.69V @ 5.75mA





Each  bell-motor has an impedance of 2555.17 └ 52.67°


Or 1549.46 + j2031.76





Capacitor is 1u8 at 25Hz or –j 3536.78


Resistor is 3k3.





Each  bell-motor has an impedance of  2555.17└52.67 °


Or 1549.46 + j2031.76 





Capacitor is 1u8 at 25Hz or –j 3536.78





One instrument:	88.72V @ 34.72mA


Two instruments:	36.33V @ 14.22mA


Three instruments:	21.97V @ 8.6mA


Four instruments:	15.69V @ 6.14Ma




















Cap in LJU





One instrument:	122.8V


Two instruments:	100.59V


Three instruments:	91.25V


Four instruments:	86.86V





Total Z for one instrument:	2160.1 └ -44.17°





Total Z for two instruments:	 2637.3└ -72.91°





Total Z for three instruments:	 2905.9└ -79.75°





Total Z for four instruments:	 3053.5└ -82.71 °





Total I for one instrument:	34.72mA





Total I for two instruments:	28.44mA





Total I for three instruments:	25.8mA





Total I for four instruments:	24.56mA





V dropped across LJU capacitor 
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V dropped across each bell-motor by current through each bell 





Cap in LJU
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Caps in telephones





Caps in telephones





Cap in LJU





75V





3k3 Resistors
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