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GORNICTWO, — HUTNICTWO,

Puste kola zebate do przenoszenia ruchu
w walcowniach,
(Tab, VIL).

Jednym z najgliwnigjszyeh powoddw seybkiego zuiywania sie mechani-
zimow waleowni s uderzenia, majace miejsce gldwnie w czeseiach, slugacyeh do
preenoszenia ruchu,  Uderzenia te pochodza 2 naglyeh zmian oporn podezas
waleowania (gléwnie w chwili wpnszezenia zelaza miedzy walee) i niedokladnic
dopasowanych waldw Igcznikowyeh 1 muof.  Oprdes straty w formie zuzytych
credel waleowni, uderzenia te pochlaniajy ozrommy czedé pracy motorn.  Dokla-
dne zbudowanie waleowni (hez luzdw), jak Lo ma misjsee w maszynach paro-
wyeh, jest jedynym racyonalnym frodkiem vsuniecia tych stral, ale, niestety, na-
potyka ogromne trodnodei. Moina zanwakyé, 48 pomimo dukego postepu w kon-
strukeyi walcowni pod wagledem zastapienia pracy ludzkie] pracq mechaniczng
i podniesienia produkeyi, kwestya racyonalnego preenoszenia ruchu stoi zupelnie
prawie odlogiem. Nielicane [ jeszeze bardzo nicdmiale sy urzadzenia, majace
na celun gmnigjszenie wyie] wskaganych nderzen. Do takich weadzen moina za-
liczyé niedawno opatentowane przez p, B M. Daelen’a puste kola zebate.

) Na fig. 1, 2, 31 4 przedstawione jest zastosowanie tych kol do przenosze-
nia rucho na trzy walee a, b, ¢ (Trio)

Wal tnegnikowy @ praenosi ruch wprost od waln motoru do srodkowego
wilea b Na wale @ o przelroju w formie krzyia osadzone jest kolo zebate B,
klore zapomoes kol zobatyeh A 1 1 zaczepionyeh wewnatre nich waldw lyezni-
kowyeh v i ap, przenoszg ruch do spodniego § wierschniego walea. 03 walea b
ledy zawsze na przedlozeniu osi waln gldwnego, walee zad a i ¢ sa ruchome
w kierunko pionowym i mogg byé vstawione lak, jak tego wymagaja kalibry.
Aby ruch waledw tych byl mokliwym, pomimo, Ze ich osie nie leza na przedlu-
tenin osi kol zebatyeh 4 1 €, konee waldw lgeznikowyeh w i w, =1 obioczone
kolisto.  Oezywideie bezpodrednie przenoszenie ruchu do érodkowego walea nie
jest warnnkiem niezbednym: waleein stalym i otrevmojaeyin ruch wprost od
maszyny moize bydé takie walee spodni.

Jezeli pordwnad przenoszenie ruchu zapomoes pustych kol zebatyeh i kol
zwyesajnych, to latwo moina sig przekonaé, ze pray jednakowym luzie w oby-
dwdech wypadkach miedzy krzyiem waln lgcznikowego i mufy, sama wseystkich
lnzow w pierwszym wypadkn bedzie mniejsza, a mianowicie w stosonkn 92 14;
w rzeczywistosel zad moke byé jeszeze mmiejsza.  Cisnienie miedzy kolem B
i walemn d jest rozlozone na daleko wigkszy powierzehnig nii na czopach krzy-
sowyeh kol zwyezajnyeh (pelnyeh), a wiee zuiyeie krayia wala i kola jest bar-
dzo male. Krayie waléw e, iy, moina arobié dowolnej dlugosel, a wige ci-
snienie rostoiyé takie na duiq powierzchnie, a w miare zuZywania sig, kola zg-
bate moina praesuwaé razem z kobylicami wzdluz osi waleowni zapomoea frub
#; 1 g,1 tym spozobem luz migduy krzyzami i kolami zghatemi bedzie sie powie-
kszal bardzo powaoli.  Pray swyezajnyeh kolach zghatyeh czopy km}'ipwq 2udy-
wajy sip hardzo szybko, szezegilniej w walcowanin blachy, i niewielkie luzy
istnieja wlaseiwie tylko w nowyvch walcowniach. Majac na wzglpdaie powyisza

386



Appendix B: Technical Papers

Hollow gears for motion transmission of motion in rolling mills (1897 Article)
Technical Review [Przeglgd 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, ¢ (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 wl 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 c/ 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. | 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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