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Hollow gears for motion transmission of motion in rolling mills (1897 Article) 
Technical Review [Przegląd Techniczny], 1897, Vol. 35, No. 18, pp. 295-296 
 
(Tab. VII). 
 
One of the main reasons for the rapid wear of rolling mill mechanisms is the impact that mainly 
occurs in parts used for transmitting motion. These impacts result from sudden changes in 
resistance during rolling (mainly when iron is introduced between the rolls) and inaccurately 
fitted coupling shafts and sleeves. In addition to the losses in the form of worn rolling mill parts, 
these impacts consume a huge portion of the motor's work. Precise construction of the rolling 
mill (without play), as in steam engines, is the only rational means of eliminating these losses, 
but, unfortunately, it encounters significant difficulties. It can be noted that despite significant 
progress in rolling mill design in terms of replacing human labor with mechanical labor and 
increasing production, the issue of rational motion transmission remains almost entirely 
neglected. There are few and still very timid devices aimed at reducing the aforementioned 
impacts. Among such devices are the hollow gear wheels recently patented by Mr. R. M. Daelen. 
 
In Fig. 1, 2, 3, and 4 [end of article], the application of these wheels for transmitting motion to 
three rolls a, b, c (Trio) is shown.  
 
The coupling shaft d directly transfers motion from the motor shaft to the central roll b. A gear 
wheel B is mounted on the d shaft with a cross-sectional shape of a cross, which uses gear 
wheels A and C hooked inside the coupling shafts w1 and w2 to transfer motion to the lower 
and upper roll. The axis of the roll b always lies on the extension of the main shaft axis, while 
rolls a and c are movable in the vertical direction and can be set as required by the calibers. For 
the motion of these rolls to be possible, despite the fact that their axes do not lie on the 
extension of the axes of the gear wheels A and C, the ends of the coupling shafts A and C are 
turned spherically. Of course, the direct transmission of motion to the central roll is not an 
essential condition: the fixed roll receiving motion directly from the machine can also be the 
lower roll. 
 
Comparing motion transmission using hollow gear wheels and ordinary wheels, it is easy to see 
that with the same play in both cases between the cross of the coupling shaft and the sleeve, 
the sum of all clearances in the first case will be smaller, namely in a 9:14 ratio; in reality, it may 
be even smaller. The pressure between wheel B and shaft cl is distributed over a much larger 
surface than on the pins of the ordinary (solid) gear wheels' crosses, so the wear of the shaft 
cross and wheel is very small. The crosses of the shafts w1 and w2 can be made of any length, so 
the pressure can also be distributed over a large surface, and as the gear wheels wear, they can 
be moved along the rolling mill axis using screws s1 and s2 together with the housings; in this 
way, the clearance between the crosses and gear wheels will increase very slowly. In ordinary 
gear wheels, the cross pins wear out very quickly, especially in sheet rolling, and small 
clearances actually exist only in new rolling mills. Taking into account the above remark, it must 
be admitted that the ratio of clearances in Mr. Daelen's device to clearances in a conventional 
device will be smaller than the 9:14 ratio; therefore, it should be assumed that the destructive 
action of impacts will be smaller in the same proportion. 
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The distribution of pressure over a large surface also has the advantage that the wear time of 
the gear wheels can be reduced to the wear time of the teeth; currently, the cross pins of solid 
wheels wear out much faster than the teeth, and wheels often have to be replaced with new 
ones, even though the teeth are still perfectly good. The wear of the cross pins is particularly 
noticeable in reversing rolling mills and sheet rolling mills, where impacts are generally much 
greater than in one-directional motion rolling mills for bar iron. 
 
The use of hollow gear wheels allows for a significant shortening of the entire rolling mill 
harness, which can also often be very valuable in terms of space savings. 
 
Finally, the inventor proposes crosses with six teeth for distributing pressure over a larger 
surface. I do not think that this last idea is very fortunate, as accurately fitting crosses with four 
teeth already presents considerable difficulties, and with six, they will be even greater. The even 
distribution of pressure on a larger number of teeth than two is a statically indeterminate task, 
which should be avoided as much as possible in rolling mill design, as not only the magnitude of 
the forces acting during rolling but even their distribution among separate parts of the rolling 
mill is difficult to determine; the phenomena occurring here are so complex that simplifying 
them through the simplification of mechanisms should be the main goal of rolling mill designers. 
 
K. Adamiecki 
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