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The present invention relates to a transmission mech 
anism for self-propelled machines for conveying and/or 
removing bulk material and the like, in particular for 
rotary snowplows, with means for working the machine 
ahead and in reverse, as well as for driving, cutting and 
throwing devices for the bulk material. 

In order to attain the best efficiency of the machine, 
it is especially important to be able to vary its traveling 
speed in accordance with the depth of the snow to be 
removed and in accordance with the condition of the 
snow drift, say, in the case of fresh snow, powder snow 
or hard snow. For the same reason it should also be 
possible suitably to regulate the working speeds of the 
snow-cutting device as well as of the impeller ejector 
device independently of each other to accord with the 
travelling speed and with the condition of the snow drift. 

For this purpose, the mechanism according to the in 
vention includes an engine shaft in constant operating 
connection with a main drive shaft, and a first drive shaft 
coaxial to the latter, with two toothed wheels axially dis 
placeable independently of each other and capable of 
being brought into engagement when desired with the 
toothed wheels of the main drive shaft, one of said 
toothed wheels being arranged as stepped gear element 
and the other provided with a device for direct coupling 
to the engine shaft. The first drive shaft is mounted for 
rotation with an intermediate shaft having a pair of 
toothed wheels adapted to be selectively brought into 
engagement with a displaceable stepped gear element of 
a spline shaft connected for rotation through a further 
gear with the wheel-shafts of the vehicle. A stepped 
gear element is arranged axially displaceable on a splined 
part of the drive shaft of the throwing device, so that 
said gear element can be brought into engagement selec 
tively with one or the other toothed wheel of the main 
drive shaft. The drive shaft of the throwing device 
passes through a hollow drive shaft coaxial therewith 
and operatively connected with the cutting device, the 
splined portion of said hollow shaft carrying an axially 
displaceable stepped gear element capable of being 
brought into engagement selectively with two toothed 
-wheels of the main drive shaft. 

The accompanying drawing illustrates by way of ex 
ample a preferred embodiment incorporating the inven 
tion. 

Fig. l shows a vertical axial section through the mech 
anism, and 

Fig. 2 is a sectional view-parallel to the section-plane 
in Fig. l-of a countershaft mechanism. 

In the form of the embodiment illustrated, the mech 
anism of the transmission is intended for driving a 
rotary snowplow including a travelling carriage with two 
propelling wheels and two cutter cylinders for handling 
the snow which are driven in opposite senses about ver 
tical axes, a snow-throwing impeller ejector or- the like 
adapted to take the snow over from the cutter cylinders 
and to throw it through an adjustable trajectory onto a 
lorry moving alongside, for instance. 
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The mechanism comprises a casing 1 having the driving 
motor 2 mounted thereon, the engine shaft 3 thereof 
being journalled at its free end in a ball bearing 4 of 
the partition wall 5. The engine shaft 3 terminates at 
one end in a pinion 6 having on its face a plurality of 
coupling dogs 7 and an axial bearing bore 8. A first 
drive shaft 9 is a spline shaft coaxial with the engine 
shaft 3 and journalled at one end in a bearing bushing 
in the end of shaft 3 and at the other end in a ball bear 
ing 10 of the casing wall 11. Seated on the first drive 
shaft 9 are a toothed wheel or gear means 12 and a 
stepped gear element or gear means 13, each of these 
gear means being a shiftable element axially displaceable 
or shiftable by a control member with operating rods 
(not shown). The toothed wheel 12 has a shiftable 
coupling member formed With counter-dogs 14 on its side 
facing the pinion 6 and can be shifted into engagement 
with the dogs 7 of the latter in order to couple the first 
drive shaft 9 direct with the engine shaft 3. Transmis 
sion means connect the spline shaft 9 with the intermedi 
ate shaft 18 by way of an arrangement in which keyed 
to the outer end of said first drive shaft 9 is a chain wheel 
or sprocket element 15 with three sets of teeth and driv 
ing through` a triple chain 16 a chain wheel or sprocket 
element 17 likewise provided With three sets of teeth. 
Said last sprocket elements are keyed to a countershaft 
or intermediate shaft 18 which is supported-as shown 
in Fig. Z-in a plane parallel to the section-plane in 
Fig. 1, at one end in a ball bearing 19 in the end wall 11 
of the casing and at the other end in a ball bearing 21 
in a bracket 20 of the casing. The countershaft or inter 
mediate shaft 18 carries gear means including a fixed 
toothed wheel or gear 22 and a keyed-on too-thed wheel 
or gear 23. In the section-plane in Fig. 2 and parallel 
to the 4countershaft 18, a spline shaft 24 driven from 
the first drive shaft 9 is adapted to be driven from the 
countershaft 18 so as to rotate or drive the propelling 
wheels 34 of the vehicle. This other spline shaft 24 is 
journalled at'one end in a conical roller bearing 25 in 
the end wall 11 and at the other end in a conical roller 
bearing 27 in the opposite partition wall 5. On the 
spline shaft 24 stepped gear means in the form of a 
stepped gear element 28 can be axially displaced or 
shifted by means of a shift-arm 29 on a shift-bar 30 and 
brought into mesh with the wheel 22 or 23 according to 
the selected transmission ratio. Further, said spline shaft 
24 has keyed thereto a worm 31 engaging a worrnwheel 
32, the latter rigidly fixed on the axle-shaft 33 which is 
journalled in bearings of the casing 1 and carries the 
propelling wheel 34. Thereby, the first drive shaft 9 is 

~ connected by a variable transmission with the driven shaft 

55 

60 

65 

70 

24 which is associated with the propelling means of the 
vehicle. 
The transmission wheels or gear means 40, 41, 42 and 

43 are fast on a main -drive shaft 35 located in the sec 
tion-plane of Fig. 1 and parallel with the spline shaft 
9, said main drive shaft being journalled at one end in a 
ball bearing 36 in the end wall 11 and at the other end 
in a ball bearing 37 of the end wall 38, and further, at 
its interrupted splined middle section, in a ball- bearing 
39 'of the partition wall 5. The toothed wheel 4f) is 
constantly meshing with the pinion 6, while the stepped 
gear element 12 can be engaged with the toothed wheel 
41 and the wheel 13 with the wheels 42 or 43 as desired. 
The wheels 44 and 45 are rigidly mounted on the sec 
tion of the main drive shaft 35 lying between the two 
ball bearings 37 and 39. A second drive shaft 46 is 
herein also termned the ejector shaft inasmuch as it is 
adapted to be connected to the impeller ejector means 
of the vehicle whereby snow or the like may be projected, 
this ejector shaft 46u having a splined portion projecting 
out of the hollow shaft 51. That is> to say,y this shaft 
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‘46 ~projects-atene Íend‘out of the gear casing and there 
carries the impeller-ortsnow-throwingpropeller, -while 
in the other direction it protrudes from the front casing 
wall 11 and a casing cover 47 is bolted thereon. The 
second drive shaft -46\is« journalledl in la’t-balllbearing 48 
of the endy wall 38 and in a »ball bear-ing149 ̀ ofthe par 
tition wall 5. On the -section -located'between ̀ 'these 
two bearings, shaft 46-is provided With‘ splines on which 
stepped gear meansin'the form of kaßshiftablestepped 
gear element 50 canbe axially'fdisplacedor shiftedby 
means of a shift membery (not shown) provided with an 
`operating'bar and-thus engageableselectively with the 
wheel 44 or 45. `A hollow >third drive Ishaft 551 sur 
rounds and'is rotatable upon thefshaft~46` by means: of 
bearing bushings 52, 53, 'andfis »supported in a I:tall 
bearing 54 in the casing en'd‘wallïll, and in ball bearings 
56, 57 mounted within a'bearing l»a'ttachment‘ïSS fixed 
on the cover '47, between the 'two îlastmentioned 
bearings. The third drive shaft 51 has a ̀ sprocket 58 
keyed thereto, from which'the cutter cylinders of the , 
machine are driven through‘a bevel gear yby means of 
a chain (not shown). The section- of the hollow shaft 
51 located between the balli bearings~49 and »S4 Vis ïfitted 
with splines on which a stepped gear element or third 
stepped gear means 59 can-‘be moved lor shifted in axial  
direction by means of va shift member (not shown) »and 
brought into engagement withfwheel~40 or 41 as desired. 
The mechanism described hereinbefore permits chang 

ling the traveling speed as desired -within given limits, 
without altering each time the favourableworking speed 
of the cutter cylinders or of the snow impeller ejector. 
This is made possible, 'because the main drive shaft 35 
from which power is 'taken lvia stepped shiftable gear 
element 59 for driving the cutter cylinders, and via 
stepped shifta'ole gear elementV 50 for the impeller 
always rotates’at the same speed,> since the wheel 40 of 
the main drive shaft l35 is in constant mesh with the pin 
ion 6 of the engine shaft 3. ïTwo first steps of the travel 
ling speed are made possible by coupling wheel 12 direct 
to pinion 6, or by engaging wheel 12 with wheel 41. 
Two further steps of the travelling speed are then made 
possible in the idling position of >wheel 12 by engaging 
the stepped gear element 13 with wheel ̀ 42 or 43. Each 
of these four speed steps can moreover be subdivided 
into‘two steps, this lbeing achieved‘by engaging stepped  
gear element 28 with the Wheel 22 or 23, so that in all 
eight speeds are .available for propelling of the rotary 
plow. 

Independent of the travelling speed, two> different steps 
for the working speed of the cutter cylinders can be ob~ 
tained by engaging the stepped gear `element 59 wlth 
the wheel 40 or 41. In the same Way, independent of 
the travelling speed'of the machine and also independ 
ent of the working speedof the cutter cylinders; >two'dif 
ferent speeds'may be'selectedlfor the impeller by en- .1; 
gaging the stepped‘gear element 50 with the wheel 44 
or 45. 

The mechanism is kept lubricated by continuous'cir 
culation of oil by means ofan oil pump 60 and oil pip 
ing 61 leading tothe lubricated spots. The oil pump is 
driven from the main drive 35 via sprockets'óZ, ̀ 63 and 
chain 64. 

In summary from the foregoing it will he understood 
thaty this Ainvention* provides a novel transmission mech 
anism for a self-propelled vehicle which includes an en 
gine, rotary cutter‘means, and impeller ejector means for 
bulk material such as snow. This transmission mech 
anism has a main drive shaft 35 driven'bythe engine 
shaft 3 with gear means 'connecting the engine shaft 
with the main drive shaft for driving the latter. A‘?irst 
drive shaft 9 is associated with the` propelling means of 
the vehicle which includes the 'vehicle wheel 34. Cou 
pling means 7 and 14 are providedv for coupling the first 
drive shaft " 95 4directly 'with' the" engineA shaft 3. *There 
are changespeed "transmission “means connecting `the 

30 

-fO 

70 

75 

main drive shaft 35 with the first drive shaft for driving 
`»the latter -at selected «speeds Y-soYthat-the. first drive shaft 
9 can be selectively driven from the engine shaft 3 and 
from the main drive shaft 35, and there is for that pur 
pose included the shiftable element 13 mounted on the 
first drive shaft. The driven shaft 24 connected to the 
propelling means of the vehicle may be driven from the 
-counter shaft 18 throughßvariable transmission means 28 
connecting the first drive shaft 9 with the driven shaft 
24 for ‘driving the `propelling means of the vehicle at 
different speeds. The second drive shaft.46 associated 
with the impeller ejector means of the vehicle, has 
change speed transmission means connecting it with the 
second drive shaft 46 through the Shiftable element 50 
mounted on the shaft 46 for driving the latter. The 
third or hollow shaft 51 associated with the cutter means 
has shiftable change transmission means including the 
third shiftable element 59 mounted on this shaft S1 and 
connecting the ̀ main drivel shaftl35 with shaft 51 so that 
the second drive Shaft 46 and the vthird vdrive'shaft 51 
and consequently the cutter means and the ejector means 
can be driven at different _speeds independently of the 
different‘speeds of the first drive shaft 9 and of the driven 
shaft 24. 
What I claim is: 
l. A transmission Kmechanism‘for »a self-propelled ve 

hicle for removing' bulk material such as’snow and com 
prising, in combination, lan engine shaft; -a‘main drive 
shaft parallel to the engine shaft; gear means connecting 
said engine shaft'with said main ïdrive shaft; a spline shaft 
associated with the propellingv means of the vehicle and 
being coaxialwith` said engine shaft; 'first coupling means 
for coupling said first drive shaft to said 'engineshaft and 
including a shiftable coupling member including first 
gear means and being mounted on saidrspline shaft-for 
axial shifting movement so that’said spline shaft can be 
directly driven from engine shaft; second gear means‘in 
cluding two gears mounted on said spline shaft for axial 
shifting movement; gear means on'saidA main drive shaft 
cooperating with said first and secondlgear‘means for 
driving said spline shaft from'said ̀ main'drive shaft and 
at different speeds; an‘intermecliatev shaft; transmission 
means connecting said first drive shaftwith‘said inter~ 
mediate shaft; gear means on said intermediate shaft; a 
splineshaft adapted to be connected-to the propelling 
means ofthe vehicle; stepped geanmeans mounted on 
said spline shaft shiftable in axial direction'and cooperat 
ing with said gear‘means on said intermediate shaft for 
driving said other spline shaft -at selected speeds depend 
ing on said different speeds of said’first drive'shaft so 
that the propelling means of the vehicle are operated at 
different speeds; a hollow shaft adapted to be connected 
to cutter means on the vehicle; third stepped gear means 
mounted on said hollow shaft non-rotatable and shiftable 
in axial direction and cooperating with saidk gear means 
on said main drive shaft for driving said hollow shaftat 
selected speeds independently ofï the speed ofsaid first 
drive shaft and said-'spline shaft 1’ and said vpropelling 
means; an ejector shaft adapted to beV connectedlto im 
peller ejector means and passing` through said'hollow 
shaft, said ejector shaft having a _splinedportion project 
ing out of said hollow shaft; and stepped gear means 
mounted on said splined portion for axial shifting move 
ment and cooperating with‘said gear means on- said main 
drive shaft for driving said ejector shaft at selected speeds 
independently of the speeds of said first‘drive- shaft and 
said spline shaft and said propelling means. 

2. A transmission mechanism as claimed in claim l 
wherein said transmission means connecting said first 
drive’shaftv with said intermediate» shaft includes chain 
wheels mounted on said last-mentionedf-shafts_and-chain 
means passing about said chain wheels. 

3. A transmission mechanism as:claimed in claim 1 
and ' including' a < worm " fixe'clly f' mounted on said .spline 

shaft; a Worm lwheel meshing with said worm; and means 
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for connecting said worm wheel with the propulsion 
means of the vehicle. 

4. A transmission for a self-propelled vehicle including 
an engine, rotary cutter means and impeller ejector means 
for bulk material such as snow, the transmission com 
prising, in combination, an engine shaft adapted to be 
driven by the engine; a main drive shaft; gear means con 
necting said engine shaft with said main drive shaft for 
driving the latter; a first drive shaft associated With the 
propelling means of the vehicle; coupling means for cou 
pling said ñrst drive shaft directly with said engine shaft; 
ñrst change speed transmission means connecting said 
main drive shaft with said first drive shaft for driving the 
latter at selected speeds so that said ñrst drive shaft can 
be selectively driven from said engine shaft and from said 
main drive shaft; a second drive shaft associated with the 
impeller ejector means; second change speed transmission 
means connecting said main drive shaft with said second 
drive shaft for driving the latter; a third drive shaft as 
sociated with the cutter means; and third shiftable change 
speed transmission means connecting said main drive 
shaft with said third drive shaft so that said second and 
third drive shafts and said cutter means and impeller 
ejector means can be driven at different speeds inde 
pendently of the different speeds of said first drive shaft. 

5. A transmission for a self-propelled vehicle includ 
ing an engine, rotary cutter means and impeller ejector 
means for bulk material such as snow, the transmission 
comprising, in combination, an engine shaft adapted to 
be driven by the engine; a main drive shaft; gear means 
connecting said engine shaft with said main drive shaft 
for driving the latter; a first drive shaft associated with 
the propelling means of the vehicle; coupling means for 
coupling said first drive shaft directly with said engine 
shaft; ñrst change speed transmission means including 
a first shiftable element mounted on said ñrst drive shaft 
and connecting said main drive shaft with said first drive 
shaft for driving the latter at selected speeds so that said 
ñrst drive shaft can be selectively driven from said en 
gine shaft and from said main drive shaft; a second drive 
shaft associated with the impeller ejector means; second 
change speed transmission means including a second 
shiftable element mounted on said second drive shaft and 
connecting said main drive shaft with said second drive 
shaft for driving the latter; a third drive shaft associated 
with the cutter means; and third shiftable change speed 
transmission means including a third shiftable element 
mounted on said third drive shaft and connecting said 
main drive shaft with said third drive shaft so that said 
second and third drive shafts and said cutter means and 
impeller ejector means can be driven at different speeds 
independently of the different speeds of said first drive 
shaft. 

6. A transmission for a self-propelled vehicle including 
an engine, rotary cutter means and impeller ejector 
means for bulk material such as snow, the transmission 
comprising, in combination, an engine shaft adapted to 
be driven by the engine; a main drive shaft; gear means 
connecting said engine shaft with said main drive shaft 
for driving the latter; a first drive shaft associated with 
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6 
the propelling means of the vehicle; coupling means for 
coupling said first drive shaft directly with said engine 
shaft; first change speed transmission means connecting 
said main drive shaft with said first drive shaft for driving 
the latter at selected speeds so that first drive shaft can be 
selectively driven from said engine shaft and from said 
main drive shaft; a driven shaft adapted to be connected 
to the propelling means of the vehicle; shiftable variable 
transmission means connecting said first drive shaft with 
said driven shaft for driving said propelling means of 
the vehicle at different speeds; a second drive shaft asso 
ciated with the impeller ejector means; second change 
speed transmission means connecting said main drive 
shaft with said second drive shaft for driving the latter; a 
third drive shaft associated with the cutter means; and 
third shiftable change speed transmission means connect 
ing said main drive shaft with said third drive shaft so 
that said second and third drive shafts and said cutter 
means and impeller ejector means can be driven at dif 
ferent speeds independently of the different speeds of Said 
first drive shaft and of said driven shaft. 

7. A transmission for a self-propelled vehicle including 
an engine, rotary cutter means and impeller ejector means 
for bulk material such as snow, the transmission corn 
prising, in combination, an engine shaft adapted to be 
driven by the engine; a main drive shaft; gear means 
connecting said engine shaft with said main drive shaft 
for driving the latter; av first drive shaft associated with 
the propelling means of the vehicle; coupling means for 
coupling said ñrst drive shaft directly with said engine 
shaft; ñrst change speed transmission means including a 
first shiftable element mounted on said ñrst drive shaft 
and connecting said main drive shaft with said first drive 
shaft for driving the latter at selected speeds so that said 
first drive shaft can be selectively driven from said engine 
shaft and from said main drive shaft; a driven shaft 
adapted to be connected to the propelling means of the 
vehicle; shiftable variable transmission means connecting 
said first drive shaft with said driven shaft for driving 
said propelling means of the vehicle at different speeds; 
a second drive shaft associated with the impeller ejector 
means; second change speed transmission means includ 
ing a second shiftable element mounted on said drive 
shaft and connecting said main drive shaft with said 
second drive shaft for driving the latter; a third drive 
shaft associated with the cutter means; and third shift 
able change speed transmission means including a third 
shiftable element mounted on said third drive shaft and 
connecting said main drive shaft with said third drive 
shaft so that said second and third drive shafts and said 
cutter means and impeller ejector means can be driven 
at different speeds independently of the diñerent speeds of 
said first drive shaft and of said driven shaft. 
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