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With the known cigarette machines the in 
dividual cigarettes are severed off the con 
tinually moved cigarette strand, as a rule, by 
means of a continually rotating cutting knife 
of circular or sickle-like shape Supported 
usually in a reciprocating bearing member 
'arried by the frame and being SO controlled 
that it penetrates into the cigarette strand 
and cuts it through while the strand is be: 
ing moved forwards by the means provided 
therefor. 

If the knife is circular, its penetration into 
the strand is brought about generally in this 
way that it is supported eccentrically in its 
rotating bearing member so that the knife 
axle, irrespective of its rotation around its 
own axis, moves also on a circular path 
around the axis of said knife bearing mem 
ber. In order to obtain unobjectionable cut 
ting of the strand in spite of its usual high 
speed, care must be taken that the knife 
while rotating contacts with a suitable grind 
ing tool and is re-ground by the same. 
Now, it is the object of the present inven 

tion to arrange the grinding or re-grinding 
tooi in Such a manner or, in other Words, to 
regulate the movement of the knife relatively 
to the grinding tool in such a manner, that 
the cutting edge of the knife is re-ground 
effectively and unobjectionably while the 
strand cutting device is in operation. It is 
of no consequence whether the axial move 
ment of the cutting edge in the direction of 
the strand is effected by an axial reciproca 
tion of the knife axle or of the knife axle 
bearing member, or by a tumbling movement 
of this member, or by a screw-like arrange 
ment of the knife at the circumference of said 
bearing member, or in any other suitable 
Way. 
As the contact between the grinding tool 

and the knife takes place only during a com 
paratively short period of time, viz. Only 
when the cutting edge has arrived at its ex 
treme final positions in axial direction, it is 
suited to the purpose to design the arrange 
ment, and combination of the parts concerned 
in such a manner that during the successive 
grinding operations always other parts of the 

50 cutting edge are ground so that it is war 

ranted that, in fact, at least during a plural 
ity of successive Working phases, the entire 
circumference of the knife will be ground cir 
cularly in uniform manner. 
This can, according to the invention, be 

attained in various ways, dependent upon 
whether the knife is operated positively, for 
instance by a cog-wheel gearing, or by means 
of a belt or cord. In the first of these cases 
(of course, also chain-wheel drives and other 
positively operating members can be em 
ployed and will render the same effect) and 
if the knife is driven in a certain distinct 
'atio with respect to the number of revolu 
tions of the knife carrier, then the ratio of 
transmission is, according to this invention, 
So chosen that in the moment of contact of the 
grinding disk and the knife always other 
parts of this latter are acted on. Supposing, 
for instance, that during each such contact 
about 30° of the circumference of the knife, 
or about is of this circumference respective 
ly, is being ground, then the ratio of trans 
mission can be chosen 12:13, or 12:25, or 
12:37, and Soon, so that at every rotation of 
the knife carrier the knife itself performs one 
revolution, or two or more revolutions, plus 
30, in consequence whereof always other 
parts of the knife will be ground. 

If the knife is driven independently of the 
rotation of its carrier, for instance by a belt 
or a cord, its number of revolutions is, ac 
cording to this invention, so chosen that it is 
very high in proportion to the number of ro 
tations of the knife carrier so that during a 
comparatively Small angle of rotation 
through which said carrier passes while it 
contacts with the grinding disk, the knife has 
made already one complete revolution and 
has been ground along its entire circumfer 
ence. The accurate proportion between the 
number of revolutions of the knife carrier 
and the knife itself depends upon the circum 
stances of the individual case, for instance 
upon the shape of the grinding disk and upon 
the degree of accuracy demanded. It can be 
assumed that a contact between the knife 
and its carrier can be maintained while this 
latter moves through an angle of about 30°. 
If the pressure between the knife and the 
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2 
grinding disk is permitted to vary within 
Wide limits that number of degrees can be 
Surpassed, but if the accuracy required is to 
be very great, it is advisable to remain below 
that limit. The knife must then so rotate that 
it performs a complete revolution during 
that time in which the knife carrier moves 
through an arc of 30°, or less or more, 
as the case may be. Thus, it will be nec 
essary that in the normal case stated in which 
the carrier is in contact with the grinding 
tool while moving through an arc or angle of 
30, the knife rotates with twelve times the 
speed of the knife carrier. In order to ob. 
viate, if the accuracy demanded is particular 
ly great, too quick rotation of the knife which 
is likely to entail constructive difficulties, 
Several grinding disks can be distributed 
around the knife in proper distances from 
One another so that they act successively and 
each of them grinds a certain distinct part of 
the circumferential edge of the knife. 
Another construction form of the present 

improved grinding device affords the possi 
bility of rendering the grinding procedure at s as So 

the eccentrically supported circularknife par 
ticularly simple, in that the grinding tool is 
arranged concentrically with respect to the 
rotating knife carrier in such a manner that 
either it is in constant contact with the knife 
or is made to contact with it only during cer 
tain predetermined periods of time. To at 
tain this latter purpose the grinding tool can 
be moved axially with respect to the cutting 
knife by means of suitable control members, 
or it can be composed of segments in such 
a manner that there is between each two ac 
tive, i. e. grinding, Segments a Segment con 
sisting of a non-grinding material. In this 
case the grinding means need not be moved 
axially with respect to the cutting knife, and 
in spite thereof burning of the knife and 
smearing of the grinding disk will be pre 
vented. it is, of course, possible to give the 
grinding disk also in this case an additional 
movement. 
The invention is illustrated diagrammati 

cally and by way of example on the accom 
panying drawings on which Figure 1 is a 
section through a cutting device having a 
planet-like moved cutting knife. Figure 2 
is a corresponding section through a modi 
fication. Figure 3 is a side-view to Fig. 2. 
Figure 4 is a side-view of again another con 
structional form of the cutting device. Fig 
ure 5 is a section through a modification, in 
which the grinding disk is arranged centri 
cally with respect to the axle of the knife 
carrier. Figure 6 is a front-view of the earts 
of Fig. 5 located at the righthand end of this 
figure, and Figures 7 and 8 are similar views 
as 5 and 6, but relate to another modification. 
In Fig. 1, the circular knife n is clamped 

fast between disks k and m, firmly connected 
with an axle i connected in turn with a shaft 
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a by means of an intermediate member f 
The axle is Supported in ball bearings 9 and 
h enclosed in a casing a projecting forth 
from a disk a firmly connected with the in 
termediate member f. All these parts are 
enclosed in an outer casing () enclosing also 
ball bearings c and d supporting the shaft a 
with its driving cog-wheele. When the shaft, 
a' is turned, also the member f with the disk 
a' and the casing a are turned, in consequence 
Whereof the knife n is moved round in a 
planetary manner. The power for rotating 
the shaft a' is supplied by the main drive of 
the machine, and transmitted by the wheel e. 
The axle i is firmly connected with a cog 
wheel p, viz, a planet wheel, which meshes 
With a large cogged ring having internal 
toothing and being firmly connected with 
the stationary casing b. The knife n is, 
therefore, turned arolind the axis of the axle 
i, as well as around the axis of the shaft al. 
Now, according to this invention the ratio 

of transmission between the cog-wheels p and 
is so chosen that it is a whole multiple plus 

Such a part of one revolution of the knife 
that during the several consecutive rotations 
of the member f and the casing at always an 
other portion of the circumference of the 
knife edge contacts with the grinding disko. 
This disk can be arranged stationary in the 
frame of the machine, but in an oblique posi 
tion, as shown, viz. corresponding with the 
direction of the phase, and for the rest its 
arrangement is also such that at the axial 
reciprocations of the knife n (which may be 
effected by the machine by the intermediary 
of any suitable mechanism) the knife con 
tacts at the end of its axial forward movement 
With the grinding disk and is acted on by it. 
If the knife is to be ground in known manner 
On both sides of its cutting edge, two grind 
ing disks must be provided, of which the sec 
Ond lies counter to the first, as will be clear 
without a more detailed explanation. 

Concerning Fig. 1 it is assumed that the 
knife performs two revolutions while the cas 
ing a? performs one revolution, and if the 
knife contacts with the grinding disk on a 
length of way amounting to 30° of the path 
of the knife round the axis of the shaft a 
the ratio of transmission must be not exactly 
1:2, but 12:25. 
In the example shown in Figs. 2 and 3, the 

knife is rotated by a belt or a cord. 1 denotes 
the knife carrier and 2 the axle of the same. 
The disk-shaped knife carrier 1 supports in 
its rim a shaft 3 to which the circular knife 
4 is to be attached. Concentrically with re 
spect to the axle 2 a stationary nonrotating 
belt pulley or rope pulley 6 is arranged at the 
frame of the machine, for instance at a stand 
ard 5 by means of Screws 5a. Another belt 
pulley or rope pulley 8 is connected with the 
shaft 3, and a belt, or a rope 7 runs over the 
two pulleys and transmits the motion from 
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the pulley 6 to the pulley 8. This latter is 
considerably smaller than the other pulley. 
It is obvious that the knife is rotated around 
its own axis, as well as around the axle 2, the 
'atio depending, of course, upon the differ 
ence between the diameters of the pulleys, and 
it is, consequently, in order to have the grind 
ing disk act always on another portion of the 
knife, necessary to chose the proper ratio. 

if a belt or a rope is used as driving means, 
it is, of course, possible to drive the pulley 6 
separately, as in Fig. 4. In this instance, 9 
denotes the driving pulley, the shaft 10 of 
which is supported in the standard 11, and 
firmly connected with a smaller pulley 18 
driven by a belt or rope of its own, as shown. 
The pulley 9, is therefore, driven independ 
ently of the knife-carrying disk 14. With 
this arrangement and combination of parts 
the number of revolutions of the pulley 9 and 
the ratio of transmission between it and the 
knife 15 must be so regulated that this latter 
performs a complete revolution while it con 
tacts with the grinding disk. Starting from 
the assumption that the knife and the grind 
ing disk can contact with one another with 
salicient accuracy while the disk 14 passes 
through 30° of its path round the axis of the 
shaft, 10, the ratio of transmission must be SO 
chosen that the knife 15 performs twelve revo 
utions while its carrier 14 performs Only 
one. O denotes the grinding disk (also in 
Fig. 4). 
Ss has already been described with refer 

ence to Fig. 1, also the modifications shown 
in Figs. 2 and 3, as well as in Fig. 4, may co 
operate with two grinding disks. This is 
illustrated by way of example in Fig. 2 in 
which 17 and 18 are the two grinding disks. 
The one acts On one side of the cutting edge, 
the other on the other cutting edge of the cir 
cular knife. If, desired, two or more grind 
ing disks may be distributed around the 
knife carrier, for instance a second grinding 
disk o' may be arranged as shown in dotted 
lines in Fig. 3. The ratio of transmission 
then may be a correspondingly lower one. 
The constructive details of the device may 

be varied in several respects without depart 
ing from the essence of the invention. Thus, 
for instance, the axial motion of the knife 
can be brought about not only (as has already 
been mentioned in the introductory part of 
this specification) by moving the knife cal 
rier axially, but also by a tumbling motion 
of the same. Besides, the knife can be 
clamped in an oblique position, or spirally 
or helically, between the clamping cheeks, 
and instead of the driving cog-wheel, or of 
belt or rope drive, friction drive can be used, 
or an independent electric motor for rotating 
the knife may be attached to the knife car 
Fier, and so on. 
Concerning now the modification illustrat 

ed in Figs. 5 and 6, b denotes the shaft to 

moved to and fro when the shaft 

3. 

which is attached the rotatory knife a. Said 
shaft is supported eccentrically in a rotatory 
disk d'. Counter to the knife a the shaft d" 
is provided with a small cog-wheel d' mesh 
ing with a large cog-wheele" made integral 
with a sleeve encompassing a hollow shaft f" 
to which the disk 6 is affixed. The wheel 
e' is stationary, and the members d', b and a 
are moved round in a circular path when the 
shaft f is rotated, in that then also the disk 
c is rotated and with it the shaft b, the 
pinion d' and the knife a, this latter contact 
ing, as shown, with the centrally arranged 
grinding disk it which is affixed to an axle h 
extending through the hollow shaft f" and be 
ing supported by a bearing k". The means 
for rotating the members f" and c' have been 
omitted in the figure; they may be of any 
suitable description. Besides, means (also 
not shown) 
the whole device, as indicated by the double 
headed arrow in Fig. 5. But instead of re 
ciprocating the device, the knife-carrying 
disk o' may be designed as a tumbling disk, 
or the knife a may be arranged obliquely 
with respect to the plane of said disk. The 
object of the reciprocating motion, or of the 
tumbling motion, is to cause the knife to take 
part in the movement of the strand. 
The grinding disk i' takes part in the recip 

rocating movement of the other parts, but 
does not rotate. The knife a which moves 
round the grinding disk in a planetary man 
ner is ground during its entire path and, 
therefore, kept continually sharp. 
In order to prevent strong Wear and tear 

of the knife by the grinding disk, this latter 
can be arranged shiftably in axial direction. 
This may be effected, for instance by pro 
viding in the hollow shaft fan annular mem 
ber 'having at its bore an obliquely disposed 
groove which is engaged by a pin o' Secured 
to the axle h". This latter is, therefore, 

f with the 
member rotates. The axle h" is prevented 
from rotation by a feather m' engaging a 
groove of the bearing k". The shape of the 
groove of the member r is preferably such 
that the knife contacts with the grinding disk 
always only for a short time, for instance 
after the knife has performed one revolution 
and has penetrated into, or cut, the strand. 

It is obvious that with this modification 
the knife a acts relatively to the axis of ro 
tation of the disk c' carrying the knife, like 
a sickel-knife, owing to which the cigarette 
strand p, Fig. 6, can be cut through without 
the disk o' itself moving towards the strand. 
But relatively to the grinding disk the de 
vice operates like a circular knife. If the 
knife is to be ground on both sides of its 
cutting edge, it is, of course, possible to pro 
vide two grinding disks, between which the 
knife is moved round, the two disks being re 
ciprocated alternately by an oblique groove 

are provided for reciprocating 
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means in such a manner that they contact 
alternately with the knife edge and grind the 
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respective portions thereof. 
The modification shown in Figs. 7 and 8 

is distinguished from that just dealt with by 
the feature that the grinding disk i' is not 
axially moved with respect to the knife a. 
Now, in order to provide in spite thereof for 
only temporary contacts of the knife with 
the grinding disk this latter is composed of 
Segments i° of a grinding material and of 
segments is of another material which is un 
suited for grinding, for instance a metal or 
the like. The plane of the segments i lies 
below the plane of the segments i°. It is, 
however, also possible to leave empty spaces 
between the grinding segments. The thus 
designed grinding disk is arranged in Figs. 
7 and 8 in the same manner as in Figs. 5 and 
6, that is to say, it is not rotated, although 
it is, of course, possible to turn the grinding 
disk with any desired speed, if this manner 
of operation is preferred. In the whole, the 
arrangement and combination of the parts is 
also in this case such that the grinding disk 
takes part in eventual axial movements of 
the knife if this latter is moved in such a 
direction in order to follow the strand. If 
the knife is supported in the manner of a 
tumbling disk, then, of course, also the grind 
ing disk must be supported in a correspond 
ing manner in order to be able to contact with 
the knife in the proper manner. 
The number of the segments i' can be cho 

sen at liberty, which is true also of the ma 
terial, although, of course, it must be able 
to grind the knife. 

I claim: . - 
1. A cutting device for cigarette strand 

machines, comprising, in combination, a ro 
tatory knife supporting member, a rotatory 
knife supported eccentrically in said mem 
ber, and a grinding tool arranged centrally 
with respect to said rotatory knife supporting 
member. - 

2. A cutting device for cigarette strand 
machines, comprising, in combination, a ro 
tatory knife supporting member, a rotatory 
knife supported eccentrically in said mem 
ber, a grinding tool arranged centrally with 
respect to said rotatory knife supporting 
member, and means for moving said tool axi ally. 

3. A cutting device for cigarette strand 
machines, comprising, in combination, a ro 
tatory knife supporting member, a rotatory 
knife supported eccentrically in said member. 
and a grinding tool arranged centrally with 
respect to said rotatory knife supporting 
member and being composed of grinding seg 
ments which are separated from each other 
by non-grinding segments. 

4. In a cutting device of the kind described, 
the combination of a rotary circular cutting 
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knife having an unbroken cutting edge and 
a rotary grinding tool mounted relative to 
the cutting edge to uniformly contact there 
with; and means for revolving the knife 
about the tool so that the entire circumfer 
ence of the said knife about the tool is even 
ly ground and maintained in true circular 
COntOur. - - 

5. In a cutting device of the kind described, 
the combination of a rotary circular cutting . 
knife having an unbroken cutting edge and 
a rotary grinding tool mounted relative to 
the cutting edge to uniformly contact there 
with; means for supporting the knife; and 
means for rotating the supporting means for 
the knife in a planetary manner and for re 
volving the knife so that the entire circum 
ference of the knife about the tool is evenly 
ground and maintained in true circular con 
C. 

in testimony whereof I affix my signature. 
MARTIN BERGER. 
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