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BY--P, M, MALONEY, 1915, 

A torsional transmission dynamometer or torquemeter it is some 

called, is a very valuable adjunct to the equipment of an electrical 

tory. With such an apparatus the determination of iron losses, 

. friction losses and bearing friction and windage losses is very 

. For the efficiency tests a torgquemeter is more convenient and 

ical than either a brake method or a loading-back method. 

This torqueneter is of the spring type designed to be used on 1800 72M. 

nery in the electrical laboratory. It is similar in design to the 

lesigned by H. H. Broughton in The Electrician of December 12, 1913. 

ethod of reading the angle of twist is called the direct method whieh 

111 explain in the following. 

The angle of twist is read by means of three parallel discs (1) (2) 

. Disc (1) & (2) are fastened to the tube covering of the spring 

in turn 15 fewtensd to shaft A. In disc (1) is a radial slit about = 

' long and 4 " from outside circumference. In line with this slit 

other slit & window on disc (2). about 6 inches awey.Disc (3) is 

ned to B, and is gbout ¥ inch from disc (2). on the circumference 

sc (3) is a secled celluloid cirele which is in line with the slits 

indow. As the torque meter revolves, one by placing his eye in line 

the slits or by 90° mirror reflection, can by looking first through 

of (1) then through slit & window of (2) see the scale on disc three. 

The width of the window is sbout equal to 15 degrees of arc. On 

inating the scale of the back, an observer, looking slit (1) sees 

i are of the celluloid scale, and at the same time a bright stresk 

0 the slit on disc 2 which serves as an index & eliminates parallex 

: With the apparatus in notion the three discs are at rest relatively 

ie another as long as the torque is constant, and it is evident that a 

view of part of the scale will be obtained. By getting the zero 

g one can then determine the angle of twist. This method of direct 



. reading was first thought of by Dr. Amsler, 

The springs are easily removed and with torque meter are three springs 

of 10 H. P, b H. P, & 2 H. P, appoximately to be used as the occasion requires 

In designing my springs, I used the formulae. 

FE DY 

P=WR R20L Pron: ¥ashinery's Senibook, 

Where F= Deflection at point of application of load in inches, 

W= Sefeload, pull or pressure, in pounds. 

R= Moment arm, in inches. 
E= Modulus of elasticity 30,000,000 for steel. 
D = Diameter of wire, in inches, : 

L = Length of wire or uncoiled spring, in inches, 

7.63000 X H, F, 
RPM. 

Where T = Torque, in inch poundse 

He. P_ Horse power to be transmitted. 

R., P. M= Revolutions per minute. 

10 H. 2. 

F= about 180° and on a radius of 7" F = 22" 

B= 

E = 30,000,000 

L- go" 

D= #lwire. washburn & moen gage +283" 

?.F ED" _ 22 X 30,000,000 X ,00642 378 
R 20 L 7 X 20 X 80 

P_ 63000 X He Po. _ 63000 X 10 _ 350 
R. BP. M. 1800 

The above dimensions are then alright. 

Let DD. outside diameter of coil =1.25" 

D'_ lean i" w iw 2 067" 



Number of coils . __ 80 
«967 X 11 

H _ 3768 X 26.3= 9.91 

E=9,91" Actual 10" 

D = l.25% 

d-43 wire, washburn & Moen gage.= 2437 

D-1.0063 

at .003524 

1-100" 

F-63000 TE. BP. . 63000 X 5 . 175 inch pounis. R. ©. I. 16000 
R- 7" 

wre 7 F..20 WLR_20X175X 7 X 100 . 25.16 
" EdY 30,000,000 X.003524 

Phe above dimension are then alright. 

Number of coils _100 _ 31.62 
1.00631T 

Z2HFE 

d= # 6 wire washburn & moen gage = 392 

DL 1.058 
a’ .00136 

1. 110" 
T. 63000X 2 He Po - 70 inch pounds 

: 1800 

“RTM 

P_20W1R*  20X70X72X 110 
E af 30,000,000 X.00136 

The abofe dimensions are then all right. 



Number of coils 110 33.05 
: LoS8 JT 

Id 

Piteh _9.91 .2998 

83.05 

ACTUAL DIMENSION OF SPRINGS. 

Outside diameter 

Section 

Pitch 

Humber of turns: 

length over~gllecrmemnmmen women we ——————— -=10" 

Material, Spring steel 

5 H, P 

DIES I G0 1 DIO 7 on eae meer ie rr 7 ree cr nr or i se er 13" 

Sectione wm a Rl ne et A A Round gage # 3 

HULET OF HUT Ti8 wee ores or un monvi mg oe ovr on 0 0 0 es ws me 38 

Length overall 

Material Spring steel. 

Outside diameter 

Section 

| 

Blumber of turNS~=mem- i wr wi mn 32 

Length overall we mm te ee 

Material, Spring steel. 



Work tc be done to complete the thesis. 

2% discs to turn up. 

Greduate celluloid disc. 

Turn down end of bushing to go inside the spring. 
on L <Q 

Tap out holes in 2 collars & screw 3™disc to face of bushing. 

lMigke opening in Al discs, 
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f Designed by F.M Maloney 
fo Scale # fullsize 
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