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claim 1 the long strings of chips are easily manipulat- ed and drawbacks
previously encountered are avoid- The present invention relates to a device
for per-  ed. The crusher is juxtapositioned beneath the cutter. forming
skiving operations and crushing the chips  In this way, the long strings of
chips are forced from formed by the skiving operation according to the fea-
5   the workpiece by low pressure coolant directly Into tures of the
preamble of claim 1. Such a device Is  the crusher. After crushing, the
chips are easily known from the abstract of SU- 706-197.            moved
along a conveyor to a receptacle for holding Skiving tools are usually used
to accurately cut  the crushed chips. small quantities of material from the
innerwall of a cyl-  In the preferred embodiment, the crusher in- indrical
hole. The skiving tool first cuts or shaves off  10   cludes rolls for
crushing the chips. Teeth have a lip a small amount of material, normally
between 0.508  and a groove areformed on each side of the rolls. The and
1.016 mm (0.050 and 0.040 inch) on the diame-  chips are caught by the lips
within the grooves such ter, from the hole and then a roller burnishing
tool,  that as the rolls rotate, the chips are grasped and burnishes the
hole to a smooth finish.             pulled from the workpiece and
burnishing tool and During skiving operations, scrap In the form of  15
through the crusher. "chips" is produced. These chips may be in the form
Am the chips are discharged from the cutter, they of a long flat
ribbon-like string or small pieces. Strings  are directed by a chip
delivery chute into the crusher. of chips are difficult to handle. They may
become en-  The chip delivery chute extends between the outer tangled with
each other or wrap around the chip con-  end of the workpiece and the
entrance of the crusher. veyor, making it difficult for removal by the chip
con-  20  Adeflectorguides the chips into the crusher. It is pre- veyor
from the machine. It is also common forstrings  ferably spaced from the
cutter opposite the work- of chips to accumulate in the exit chamber of the
de-  piece, angled upwardly from the crusher toward the vice resulting in
overloading, jamming or damage to  cutter. the conveyor.
A motor operates the crusher. In the preferred It is generally necessary to
provide manual Inter-  25  embodiment, a programmable controller is
connected vention to move strings of chips from a conveyor Into  to a
current sensing relay wired in series with the mo- a container. To avoid
handling strings of chips, some  tor for sensing peak current and relaying
the data for skiving and roller burnishing devices are designed to  quickly
stopping or reversing the device, protecting produce chips having a small
cross-section and    the crusher from damage. length by using an assortment
of various size inter-  30  In the present invention, manual intervention
to changeable carbide chipbreakers. This Is a major dis-  move the mass of
chips from the chip conveyor to a advantage when machining workpieces, such
as hy-   crusher Is eliminated, thus removing a major hazard draulic
cylinders with oil port holes. These small chips  for the machine operator.
Additionally, because con- can enter these openings and then fall Into the
rollers  trol of the type of chip Is no longer necessary, variabil- or pads
on the skiving, roller burnishing tool, thus  35  ity of feed rate and RPM
of the tool results in maxi- causing damage to both the tool and workpiece.
mum tool life and the ability to produce a wide range When this occurs the
workplace is rendered unus-   of surface finishes. Power consumption is
reduced able. Also a much higher coolant pressure Is required  over
previous designs, because the chip crusher is to force this small chip
ahead of the tool and from  constantly pulling and crushing smaller amounts
of workplace.                                       40  chips at a uniform
rate, rather than receiving a large In some skiving end roller burnishing
devices,  mass of chips at one time. The chips produced are such as
employed by the assignee of the present In-  thinnerthan those produced by
the prior art and have vention, the skiving and roller burnishing device is
de-  a greater surface area, allowing the coolant to be signed to cut a
greater mass, up to 0.5 inch on diam-  more effective. The coolant pressure
required to flush eter, at a faster rate than other cutting devices while
45  the chips is considerably reduced to between still maintaining the
precision machining related to  68,94757 and 689,4757 N/[err] (10 and 100
psi), reduc- skiving and roller burnishing. However, It Is common  Ing the
likelihood of high pressure coolant leaks and to produce chips in the
assignee's skiving and roller  ensuring a safer environment. Furthermore,
longer burnishing devices having a flat ribbon-like configur-  strings of
chips preclude entry into openings of work- ation, greater surface area and
dimensions of 9.525   50  pieces, rendering the workpiece fabricated by the
pri- - 18.542 mm (0.375 - 0.730 inch) wide and 0.254 -  or art devices
unusable. 0.381 mm (0.010 - 0.015 inch) thick. Thus, the chips produced by
the assignee's device must be In the   BRIEF DESCRIPTION OF THE DRAWINGS
form of long strings which cannot be easily broken by a carbide
chipbreaker.                        55      Fig.  isa front side view of
the present invention; The present invention is directed to a skiving and
Fig. 2 is an end view; roller burnishing device for processing long,
massive  Fig. 3 is an enlarged view of a crusher tooth, tak- strings of
chips. By providing a device according to  en along lines 3-3 of Fig. 2;
and 2   
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thereof.                    livery chute 20 to crusher 14. Low pressure
coolant 14 forces chips 10 toward deflector plate 22 and into DESCRIPTION
OF THE PREFERRED                       rolls 26, 28 of crusher 14 to begin
the pulling action EMBODIMENT                                         by
the crusher. Chips 10 are crushed by teeth 30, exit 5   crusher 14 to
conveyor 16 and Into container 18. Referring now to Fig. 1, the overall
structure of  Although an embodiment of the present invention the skiving
and roller burnishing device 2 will be de-  includes a programmable
controller to provide a peak scribed. Boring bar 4 moves through workpiece
6    current sensing relay in series with the motor, other such that cutter
8 skives the inner wall of workpiece  characteristics of the device may be
monitored. An al- 6. Strings of chips 10 flow through until the end 12 of
10  ternative chip delivery means may be employed, so workpiece 6 and are
pulled to crusher 14. Crusher 14  long as the crusher is juxtaposed with
the end of the is juxtaposed beneath end 12 of the workpiece and  workpiece
and cutter. This invention has been descri- is formed as an integral part
of skiving and roller burn-  bed with reference to the preferred
embodiment. ishing device 2. From crusher 14, chips 10 are moved along
conveyor 16 to a container 18, as seen In Fig.   15 3.
Claims A chip delivery chute 20 Is disposed beneath cut- ter 8 between end
12 of work piece 6 and crusher 14,  1. A device for performing skiving
operations on a retaining and directing chips 10 into crusher 14. Chips
hollow cylinder and crushing the chips formed by 10 exit end 12 of
workpiece 6 during the skiving op-  20  the skiving operation, comprising a
cutter (8) for erations. A deflector plate 22 is spaced laterally from
performing skiving operations on the interior of cutter 8 adjacent to and
above crusher 14, guiding    the hollow cylinder (6) wherein strings of
chips chips 10 into crusher 14. A low pressure coolant 24   (10) are
discharged from an open end of the hol- forces chips 10 Into crusher 14
tobegin the pulling ac-  low cylinder (6) and a crusher (14) for crushing
tion by crusher 14. By producing long strings of chips  25  said strings of
chips (10) Characterised in that 10, a thinner, lighter chip results having
Increased  said crusher (14) is formed as an integral part of surface area
effectively acted on by coolant 24. The  the device and disposed in
juxtaposition to and coolant pressure required to move chips 10 toward
beneath said open end (12) of said hollow cylin- end 12 of workpiece 6 Is
reduced to between 10 and    der (6) to receive said strings of chips (10)
form 100 psl.                                      30      said cutter (8),
Turning nowto Fig. 2, crusher 14 includes a drive   guiding means (20,22)
are located directly behind motor 15 for rotating rolls 28, 28. Rolls 26 28
engage  said open end (12) of said hollow cylinder (6) for chips 10 as the
rolls rotate in the direction of Arrows  receiving and guiding said strings
of chips (10) A, B, respectively. Each roll 26, has a plurality of teeth
from said open end (12) of said hollow cylinder (6) 30 for grasping and
pulling chips 10 into crusher 14   35  to said crusher (14), for shredding.
Teeth 30, as seen most clearly in Fig.  grasping means (30) are formed in
said crusher 3, include a long, high-hooked lip 32 extending up-   (14) for
grasping said strings of chips (10) from wardly from rolls 26, 28 in the
direction of rotation of  said cutter and pulling said strings of chips
(10) the rolls. A groove 34 is formed between lip 32 end   through said
crusher (14), and transport means the outer periphery 36 of rolls 26, 28.
As chips 10 are  40  (16) for moving said crushed chips (10) from said
produced and dispensed from workpiece 6, they are     crusher (14) to a
receptacle (18). gripped within grooves 34 and pulled through the crusher
14 directly from the workpiece. After crush-  2. The device as claimed In
claim 1 wherein the cut- ing, chips 10 continue on their path onto conveyor
16  ter (8) Includes means for dispensing a low pres- and into container
18.                        45      sure coolant, and wherein the coolant
flowing Drive motor 13 includes a peak current sensing     from said end of
the hollow cylinder (6) directs the relay 38 disposed in series with the
drive motor. The  strings of chips (10) into said crusher (14).
programmable controller can quickly stop or reverse the operation of
crusher 14 in the event teeth 30 pull  3. The device as claimed in claim 1
or 2, wherein the chips 10 too hard for machining conditions. Addition-  50
crusher (14) includes crushing rolls (26), and ally, peak current sensing
relay 38 protects crusher  wherein the grasping means (30) includes teeth
14 from damage should foreign objects such as large   located on the
crushing rolls (26) for grasping the solids be Introduced into it.
chips (10) from said cutter (8) as said rolls (26) ro- The operation of
skiving and roller burnishing de-  tate. vice 2 will now be described.
Workpiece 6 is placed  55 in position such that its Inner surface receives
boring  4. The device as claimed In claim 3, wherein the bar4and cutter 8
for skiving operations.Chips 10exit       teeth (30) each include a lip
(32) and a groove end 12 of workpiece 6 and are pulled through chip de-
(34) for grasping the chips (10). 3  
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thereof.                     livery chute 20 to crusher 14. Low pressure
coolant 14 forces chips 10 toward deflector plate 22 and into DESCRIPTION
OF THE PREFERRED                        rolls 26, 28 of crusher 14 to begin
the pulling action EMBODIMENT                                          by
the crusher. Chips 10 are crushed by teeth 30, exit 5   crusher 14 to
conveyor 16 and into container 18. Referring now to Fig. 1, the overall
structure of   Although an embodimentof the present invention the skiving
and roller burnishing device 2 will be de-  includes a programmable
controller to provide a peak scribed. Boring bar 4 moves through workplace
6     current sensing relay in series with the motor, other such that
cutter 8 skives the inner wall of workpiece  characteristics of the device
may be monitored. An al- 6. Strings of chips 10 flow through until the end
12 of  10  ternative chip delivery means may be employed, so workpiece 6
and are pulled to crusher 14. Crusher 14  long as the crusher is juxtaposed
with the end of the is juxtaposed beneath end 12 of the workplace and
workpiece and cutter. This invention has been descri- Is formed as an
integral part of skiving and roller burn-  bed with reference to the
preferred embodiment. ishing device 2. From crusher 14, chips 10 are moved
along conveyor 16 to a container 18, as seen in Fig.  15 3.
Claims A chip delivery chute 20 is disposed beneath cut- ter 8 between end
12 of work piece 6 and crusher 14,  1. A device for performing skiving
operations on a retaining and directing chips 10 Into crusher 14. Chips
hollow cylinder and crushing the chips formed by 10 exit end 12 of
workpiece 6 during the skiving op-  20  the skiving operation, comprising a
cutter (8) for orations. A deflector plate 22 is spaced laterally from
performing skiving operations on the interior of cutter 8 adjacent to and
above crusher 14, guiding     the hollow cylinder (6) wherein strings of
chips chips 10 Into crusher 14. A low pressure coolant 24     (10) are
discharged from an open end of the hol- forces chips 10 Into crusher 14 to
begin the pulling ac-  low cylinder (6) and a crusher (14) for crushing
tion by crusher 14. By producing long strings of chips   25  said strings
of chips (10) Characterised in that 10, a thinner, lighter chip results
having Increased   said crusher (14) is formed as an integral part of
surface area effectively acted on by coolant 24. The    the device and
disposed in juxtaposition to and coolant pressure required to move chips 10
toward      beneath said open end (12) of said hollow cylin- end 12 of
workplace 8 is reduced to between 10 and      der (6) to receive said
strings of chips (10) form 100 psi.
30      said cutter (8). Turning now to Fig. 2, crusher 14 includes a drive
guiding means (20,22) are located directly behind motor 15 for rotating
rolls 26, 28. Rolls 26, 28 engage  said open end (12) of said hollow
cylinder (6) for chips 10 as the rolls rotate in the direction of Arrows.
receiving and guiding said strings of chips (10) A, B, respectively. Each
roll 26, has a plurality of teeth  from said open end (12) of said hollow
cylinder (6) 30 for grasping and pulling chips 10 Into crusher 14   35  to
said crusher (14), for shredding. Teeth 30, as seen most clearly in Fig.
grasping means (30) are formed in said crusher 3, include a long,
high-hooked lip 32 extending up-     (14) for grasping said strings of
chips (10) from wardly from rolls 26, 28 in the direction of rotation of
said cutter and pulling said strings of chips (10) the rolls. A groove 34
is formed between lip 32 end     through said crusher (14), and transport
means the outer periphery 36 of rolls 26,28. As chips 10 are  40  (16) for
moving said crushed chips (10) from said produced and dispensed from
workplace 6, they are      crusher (14) to a receptacle (18). gripped
within grooves 34 and pulled through the crusher 14 directly from the
workplace. After crush-  2. The device as claimed in claim 1 wherein the
cut- ing, chips 10 continue on their path onto conveyor 16  ter (8)
includes means for dispensing a low pres- and into container 18.
45      sure coolant. and wherein the coolant flowing Drive motor 13
Includes a peak current sensing      from said end of the hollow cylinder
(6) directs the relay 38 disposed in series with the drive motor. The
strings of chips (10) into said crusher (14). programmable controller can
quickly stop or reverse the operation of crusher 14 in the event teeth 30
pull  3. The device as claimed in claim 1 or 2, wherein the chips 10 too
hard for machining conditions. Addition-  so  crusher (14) includes
crushing rolls (26), and ally, peak current sensing relay 38 protects
crusher   wherein the grasping means (30) includes teeth 14 from damage
should foreign objects such as large    located on the crushing rolls (26)
forgrasping the solids be introduced into it.
chips (10) from said cutter (8) as said rolls (26) ro- The operation of
skiving and roller burnishing de-  tate. vice 2 will now be described.
Workpiece 6 is placed   55 in position such that its inner surface receives
boring  4. The device as claimed in claim 3, wherein the bar4 and cutter 8
forskiving operations. Chips 10 exit  teeth (30) each include a lip (32)
and a groove end 12 of workpiece 6 and are pulled through chip de-   (34)
for grasping the chips (10). 3 



5                  EP 0 441 170 B1                 6 5. The device as
claimed in one of claims 1 to 4,     Schneidgerdt (8) Einrichtungen zum
Verspruhen characterised by a motor (15) for rotating said   von Kfhimittel
mit niedrigem Druck aufwe1st, wo- rails (26,28) and a programmable
controller mon-  bei das von dem Ende des hohlen Zylinders (6) itoring said
motor (15) for sensing peak current of  flieigende Kuhimittel die
SpAnebAnder (10) in den said motor to limit the pulling force on said chips
5  Brecher (14) fflhrt. (10). 3. Vorrichtung nach Anspruch I oder 2, worin
der 6. The device as claimed In one of claims 1 to 5,     Brecher (14)
Brechrollen (28) umfalt und worin wherein said guiding means (20,22)
Includes a     die Grelfeinrichtung (30) Zahne umfaft, die auf chu (20)for
guiding thechips(10)from saidend   10   den Brechrollen (26) zum Ergreifen
der Spane (12) of said hollow cylinder (6) into the crusher  (10) von dem
Schneldgerat (8) angeordnet ist, (14).
wenn sich die Rollen (28) drehen. 7. The device as claimed in claim 6
wherein said  4. Vorrichtung nach Anspruch 3, worin die Zahne guiding means
(20,22) includes an inclined de-  15  (30)jeweils sine Lippe (36) und sine
Nut (34) zum flector plate (22) for deflecting long strings of  Ergreifen
der Spane (10) umfassen. chips (10) into the crusher (14). 5. Vorrichtung
nach einem der Anspruche 1 bis 4, 8. A device as claimed in claim 7
characterised In    gokennzeichnet durch einen Motor (15) zum that the
deflector plate (22) forms an integral  20  Drehen der Rollen (26, 28) und
mit einem pro- part of the chute (20).
grammierbaren Steuergerit, das den Motor (15) zum Abtasten von Spitzenstrom
des Motors kon- 9. The device as clalmed in one of claims 1 to 8,
trolliert, um die Zugkraft an den Spinen (10) zu characterlsed In that the
transporting means      begrenzen. (16) comprises a conveyor.
25 6. Vorrichtung nach elnem der AnsprOche 1 bis 5, worln die
Ffhrungseinrichtung (20, 22) eine Rut- Patentansprache
sche (20) zum Leiten derSpine (10) von dem En- de (12) des hohlen Zylinders
(6) in den Brecher 1. Vcrrichtung zum Durchfuhren von WIlzachilivor-  3o
(14) urnfaet. gingen in elnem hohlen Zyllnder und zum Zerklel- nem der
Spane, die durch den WiizschilIvorgang  7. Vorrichtung nach Anspruch 6,
worin die FRh- geforMt warden, die ain Schneldgerit (8) zum
rungseinrichtung (20, 22) eine geneigte Ablenk- DurchfUhren der
Walzchailvorginge im Inneren      platte (22) zurn Ablenken langer
Spanebinder des homlen Zyinders (6), wobel die Spanebinder  a6  (10) In den
Brecher (14) umfa~t. (10) am offenen Ende des hohlen Zylinders (6)
ausgebrachtwerden, und elnen Brecher(14)zun    8. Vorrichtung nach Anspruch
7, dadurch gekenn- Zericelnern der Spinebander (10) urnfaBt, da.
zelchnet, dal& die Ablenkplatte (22) einen einheit- durch pkennzelchnet,
daB der Brecher (14) als     lichen Tell der Rutsche (20) bildet.
integrierter Tell der Vorrichtung geformt ist und   40 angrenzend an und
unterhalb des offenen Endes  9. Vorrichtung nach elnem der Anspruche 1 bis
8, (12) desd hohlen Zylnders (B) angeordnet hst, um  dadurch
gekennzeichnet, daS die Transport- dbe Spinebinder (10) von dam
SchneidgerAt (8)     einrichtung (16) elnen F8rderer umfaBt. aufzunehmen,
wobel F0hrungseinrichtungen (20,22) direkt hin-  45 ter dem offenen Ende
(12) des hohlen Zylinders  Revendications (6) zum Aufnehmen und Leiten der
Spinebinder (10) vom offenen End. (12) des hohlen Zyllnders  1. Dispositif
pour effectuer des op6rations d'usina- (6) zu dem Brecher (14) angeordnet
sind,          ge sur un cylindre creux et pour briser les co- und wobel
Grelfeinrichtungen (30) In dem Bre-  6o  peaux form6s par lPop~ration
d'usinage, oompre- char (14) zum Ergreifen der Spanebander (10)      nant
un outil de coupe (8) pour effectuer les ope- von dem Schneidgerat und zum
Zlehen der           rations d'usinage suri l'nt6rieur du cylindre creux
SpinebAnder (10) durch den Brecher (14) ge-       (6) dans loquel des
bandes de copeaux (10) sont formt sind und Transportbinrichtungen (16) zum
6vacu6es par une extremit6 ouverte du cylindre Sewegen der zoriielnerten
Spane (10) von dern  as  creux (6) et un briseur (14) pour briser lesdites
Brecher (14) zy einem Behilter (18).              bandes de copeaux (10),
caract6rise en ce que ledt briseur (14) est forme comma une partie in- 2.
Vorrichtung nach Anspruch 1, wobel das            t6granta du dispositf
etest dispos6 en juxtaposi- 4 
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ouverte (12) dudit cylindre  grants de Is goulotte (20). creux (6) et sous
celle-cl de manlbre A recevoir leAdites bandes de copeaux (10) :rovenant
dudit  9. Dispositif selon l'une quelconque des revendica- outl de coupe
(8),                                 tions I a 8, caracteris6 on ce que les
moyens des moyens de guldage (20,22) sont situ6s direo-      transporteurs
(16) comprennent une bande tbment derriere laditb extremit6 ouvertb (12)
du-  transporteuse. dit cylindre oreux (6) pour recevoir et guider les-
ditee bandes de copeaux (10) dopuls ladits extrid- ,mit ouverte (12) dudit
cylindre creux (6) jus- quaudit briseur (14),                     10 des
moyens de prise (30) sont formes dons ledit brisour (14) pour saisir
lesdites bandes de co- peaux (10) dudit outi de coupe et les tirer A tra-
vers ledit briseur (14), et des moyens transpor- tours (16) destin6s A
transporter lesdlts copeaux   t5 bris6a (10) dudit briseur (14) jusqu'A un
bac (18). 2. Dispositif s"lon la revendicatbon 1, dans lequel l'oIl de
coupe (8) comprend un moyen pour dih- tribuerun agent refroidisseur t basso
presslon, et  20 dans lequel I'agent refroidisseur sortant de ladite
extremlt6 du cylindre creux (6) dirige lea bandes de copeaux (10) dana
ledit brisour (14). 3. Dispositif sclon la revendlcation I ou 2, dans le-
25 qudl i. briseur (14) comprend des cylindres broyeurs (26), et dans
lequel les moyens de prie. -(30) comprennentcdes dents disposoes surles cy-
lindres broyeure (26) destinees A salsir les Wo- peaux (10) dudit eilment
de coupe (8) tandis quo   30 les cylindres (28) tournent.. 4. Dispostif
solon ia revendlcaton 3, dans lequel los dents (30) comprennent chacune un
beo (32) et uno ralnure (30) pour salsir le copeaux (10).  35 5. Dlapotif
solon l'une quelconque des revendica- tions f a 4, caract6rse par un motour
(15) destine A faire tourner lesdits cyllndres (26,28) et une commando
programmable controlant ledit moteur  40 (15) pour dtecter un courant de
point. dudit mo- tour do manlere : limiter Ia force de traction sur
iesditscopeaux (10). 6. Diapositif salon l'une quelconque des revendlca-
45 ti:ons I a5, dane lequel lesdits moyens de gulda- ge (20,22) oomprennent
une goulotte (20) pour guider les oopeaux (10) depuls ladite extremkt6 (12)
dudit cyindre creux (6) dans le briseur (14). 50 7. Dispositif solon la
revendlication 6, dans loquel lesdits moyens do guidage (20,22) comprennent
une plaque de deviation Indines (22) destinea A dOvier do longuos bandes
deocopeaux (i0) dons Is brksur (14).                            55 8.
Dlspoitif solon la revendication 7, caract&ris6 en ce quo Ia plaque de
dlvation (22 fait partle Inte-    


