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This invention relates to hinged spacers or washers, 
particularly to spacers which are adapted to be used on a 
shaft or arbor both ends of which are journalled in con 
ventional supports, and in which the spacers can be re-' 
moved without disengaging the journal supports of the 
shaft. 
A principal object of the present invention is to pro 

vide a new and improved type of hinged spacer or 
washer which can readily be added to or removed from 
a shaft or arbor without disengaging the journal supports 
of the shaft, and without removing other spacers or other 
devices mounted on the shaft or arbor such as the slitting 
knives of a rotary slitter. 

Another object of the invention is to provide a new 
and improved type of hinged spacer in which no sub 
stantial gaps are left between mating surfaces of the hinge 
when the spacer is in use in the closed position, thereby 
preventing the entry of foreign matter into the hinge. 

Still another object of the invention is to provide a 
new and improved type of hinged spacer, in which the 
male surfaces of the hinge move away from the corre 
sponding female surfaces during opening of the spacer, 
thereby preventing abrasion of these surfaces by any 
foreign particles which may have become lodged on one 
of these surfaces. 
The hinged washer or spacer described herein is especi 

ally adapted for use in rotary slitters for slitting sheets 
or coils of paper or of metals such as steel. Rotary 
slitters consist of a pair of rotatable shafts or arbors 
between which a sheet or coil to be slit is passed.v Each 
arbor has mounted on it a number of circular knives 
suitable for cutting the sheet or coil into the desiredv 
number of strips. The width of these strips is deter 
mined by the number and width of the annular spacers 
mounted on the arbors between the knives. 

In preparing for a “run,” the knives and spacers used 
in a previous run are generally removed from one end of 
the arbors after the‘ movable journal supports have been 
moved away from this end. Then the appropriate 
spacers and knives are slid over the end of the shaft one 
after the other in the order which is needed for the next 
run. The actual running time for a given set-up is fre 
quently as little as 10 or 15 minutes, and the time re— 
quired for setting up is often as high as 1/2 to 11/2 hours. 
Even if only one or two spacers need to be changed for 
the next run, it is generally necessary to remove all or 
nearly all the spacers and knives when using the con 
ventional type of annular spacers, since they can be 
mounted on the arbor only by sliding them over the end 
of the arbor. As a rule, four or ?ve men who are used 
during the operation of the rotary slitter have nothing 
useful to do during the setting up period and, since this 
represents a very substantial part of the total cycle, it is 
clear that any substantial reduction in the time required 
for setting up would greatly reduce the labor cost in 
volved in rotary slitting operations. 

Our invention provides a very inexpensive and prac- . 
tical solution to this problem. By providing hinged 
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spacers which can be opened up a sufficient distance to 
permit them to be removed longitudinally from the arbor, 
it is possible to rearrange an entire set-up without moving 
away the journal supports from either end of the arbor, 
without removing or replacing any knives from the arbors, 
and only moving such spacers as are in the wrong place 
for the revised set-up. Very substantial amounts of time 
can be saved by the use of these hinged spacers. 
Now, the general idea of using hinged washers for 

other uses (for example on bolts, so that the nuts will 
not have to be removed) is not new. However, when 
one attempts to adapt this general idea to a precision. 
machine such as a rotary slitter, a number of unantici 
pated obstacles arise which make it seem that the use of 
hinged spacers on rotary slitters is not practicable. In 
the hinged washers which are at present known, a sub-‘ 
stantial gap between mating surfaces is necessary in order 
to permit rotation of one part of the hinge with respect 
to another; if no substantial gap is left in these hinges, 
one section of the hinge will bind on the other before 
the hinge has been opened an appreciable distance. Such 
a gap is very disadvantageous in the slitting of metals, 
because metal chips may lodge in it and cause scoring 
and abrasion of the hinge when it is being opened or 
closed, thereby causing operating di?iculties and excessive 
maintenance problems, and resulting in a short life of 
the spacers. 

In addition to the necessity of leaving a gap between‘ 
mating surfaces in conventional hinged washers, another 
difficulty is that the amount of space between the two 
surfaces generally remains constant as one surface is ro 
rotated past the other. As a result, any foreign particles 
which lodge between the surfaces have a tendency to be 
rubbed by one surface against the other, thereby aggra 
vating the problems mentioned above. 

Still another problem which we have found in the 
preparation of suitable hinged spaced for rotary slitters 
is that there is in certain cases a tendency for the moving 
section of the spacer or washer to move slightly inward 
toward the arbor during the opening operation. If this 
tendency is substantial, the spacer or washer will not open 
at all when it is mounted on an arbor, even though it 
may appear to work well when it is demonstrated off the 
arbor. Even if the aforesaid tendency is relatively small, 
this requires the use of spacers having a substantial gap 
between their inner edges and the arbor, in order to make 
the spacers operable. This is undesirable for a number 
of reasons, including the possibility of foreign particles 
entering this gap. 7 
We believe that these difficulties explain why hinged 

spacers have not been successfully used on rotary slitters. 
We have now found a solution to these problems, which 
we believe makes it possible to provide thoroughly prac 
ticable and inexpensive hinged spacers for such uses as 
described above. 

Other objects and advantages of our invention will ap 
pear more fully from the following description and 
drawings which illustrate a preferred embodiment there 
of. 

Referring to the drawings: ' 
Fig. 1 is an elevation of a portion of a rotary slitter, 

showing the two arbors, with knives ‘and spacers mounted 
thereon; ' 

Fig. 2 is a cross-sectional view, taken along the line 
2—-2 of Fig. 1, showing a hingedspacer‘in position on 
an arbor; ‘ 

Fig. 3 is a cross-sectional view'of a hinged spacer,‘ 
shown in open position after having been placed ‘on the I 
arbor or before removal therefrom; 

Fig. 4 is a top view of a hinged spacer, taken along 
the line 4——4 of Fig. 2; 
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Fig. Sis a top view of a hinged spacer, showing a modi- ’ 

?ed form thereof; 
Fig. 6 is a bottom view of a hinged spacer, taken along 

the line 6-6 of Fig. 2. 
As shown in Fig. 1, a plurality ofv Ikrii'ves 1'0 care 

mounted on‘ two cooperating, parallel rotatable shaftsr'or 
arbors "11 and 11a. The knives l?arerpreventedéfrom 
rotating about \the‘arbors by being keyedltheretopand 
are prevented from ‘moving along the arborsibylmeans 
of sP?qcrslZ. Thenumber and width ‘of'ls‘paoersiiis 'se-» 
lected in a predetermined-‘manner for 'any- particular run, 
so as to produce the desired number and ‘width of strips. 
Each spacer‘ is also2 keyed to its respective arbor,v in; order 
to- prevent-its rotation "about the arbor. The arrange-v 
ment of spacers and ‘knives onthe ttwolarbors is‘ generally 
such that corresponding. pairs of" knives ‘on ‘one arbor are 
mounted'closerl‘together than on the other arbor, iso 
that the'duttin'g edges‘are as-shown M13 in ‘Fig. 1. In 
operation,"a sheet or'coil of metal or other material is fed 
continuously ‘betweenthe two arbors 11, 11a, so as to 
be, out by the ‘knives 10 into the desired number of 
strips which'are. then collected on reels. The structure 
shown in ‘Fig. 1 ‘iskonventional, except insofar as we 
modi?c‘dathe type of spacers 12 employed. 

’Ou'r hinged spacer-12 ‘is, shown ‘in cross-section in Fig’. 
2g~infthe closcdiposition, and in Fig. 3 in the open posi- 
tion, ineachca'se being mounted, on an arbor 11. .Each 
spacer 12; contains ‘a 'rkeyway 14-Which is adapted to 
receive the part ofIthe-key»15"projecting from the arbor 
11, thereby; permitting thespacer 12 to, be‘ mounted sub-J 
stantially in contact with the arbor at all pointsal'ong 
theinner edge 16 ,of- said‘ spacer 12, and' preventing rota 
tion1of"sai‘d*1spacer '12 about said arbor all. . Each spacer 
12 consists- of-tw‘o sections 17', 18 which'are hinged to 
gether at‘ oneve'nd'and free to open or ‘to be locked to 
gether at the-other-end as desired. One section (‘section _ 
17in the ‘embodiment shown) contains a ‘recess 19 in 
which-a‘latch :201m'ounted on the other section‘ (section 
18 in the embodiment-shown)‘ may be engaged -'so as to 
lock the two-‘sections together when so‘desired. - Fig.v 2 
shows-:the‘latch'20 inlbcking-p'osition within recess 19-, 
and Fig; 3ishows-the-‘latch 20 removed- from said recess 
19, inr‘open positions It is not-important which section’ 
contains the recess-and?fwhich the latch, the embodiment 
Jhown in’ the drawings arbitrarily- showing the recess in 
section‘ 17 and- the" latch’ on? section 18. The l‘atch"'20 
may be o?’any-suitable-des'ign, but is preferablyi-of'such 
structure-thatlit‘issubstanti‘ally-i?ush with the ‘outer edge 
2-1-of1the- 'spac'eril2-7at all'p‘oints other than the'por-tion 
22 which ?~ts5within 7the Irecess-19, and it preferably-"con-v 
tains_ a‘relatively;?at-portion '23 which ?ts‘2 ‘within- the- ?'at 
portion 245>of--"s'aid *rece'ss19; > For ease-“of- ‘opening said 
latch v20, it is preferred that, the ?atvport-ion 23 of-‘said 
latch '20 not reach to:the'~'end~v of the ?at-portion 24 of 
said; recess v>119, so that'a tool such as a screw-driver can 
be forced- under'the end‘ of‘ latch '20 in‘ order to spring it 
open. 'The'latch; 20 is preferably made'ofl a metal ex 
hibiting suitable 'spring characteristics, and" is preferably 
mounted in a shallow groove 25 in its section ‘(section 118 
in the embodimentshown'); by means of a; plurality of 
countersunk screws-12,6; v I 

The hinged ‘ends'of-‘e'ach' ‘section '17; V18 comprises at 
least one male portion 27 and at‘ least one female por 
tion 28. In Fig. 4, the embodiment'sho'wn 'contains'one 
male-‘and one» female portion ‘in; e'a’ch~s‘e‘ctionZ If’, 18; in 
Fig.5; armodi?ed'embodimentlis shown-in which-‘oneness 
tion 17 contains one male and two female portions,~'while¢ 
thefother section 18: contains; two male. and one female 
portions. ‘In the-ease of wide; spacers L2, it: ‘is; preferable. 
to use hinges of the tyne shown in Fig. 5 rather than'that 
shown- in Fig; 4, or; if desired,‘ sectionscontaining even 
more maleand female 'PQEtiOHS. thanv shown. in Fig. 5.. 
Each of said male and femaleportipns 27, T28, iscutalong 
substantially the-same arcuate surface. de?ned by an. are 
29 whose radius exceeds half the distanceiSO, between'g'the; 
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inner edge 16 and the outer edge 21 of the spacer 12, 
which are 29 is substantially tangent to the inner edge 
16 of said spacer 12, and-Which are 29 terminates at 
points 31, 32 at the outer edge 21 of the spacer 12. By 
employing substantially the same arc to de?ne both the 
male and female portions of the hinged ends, no substan 
tial gap is left between the corresponding male and fe 
male arcuate surfaces of the opposing sections when the 
spaces 12 ‘is in closed position. This makes it possible 

10/ to prevent the entry of foreign particles such as metal 
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chips between these surfaces, which would tend to, cause 
scoring and abrasion of the hinge. Now, if no substan 
tial gap is left between corresponding male and female 
surfaces, it will be found that‘no substantial amount of 
opening of the spacer 12’ is possible unless the radius of 
said arc 29 substantially exceeds half the distance 30. 
For, if this were not the case, points 31 and 32 would 
approach each other, and virtually as soon as one sec 
tion 17 vwere rotated, its upper edge 21 would bear against 
the-upper edge'—- 21 vof the ‘other section 18 thereby pre 
venting further- rotation. On the other hand, as shown 
in Figs. 2 and 3, if- the radius of said are 29 exceeds half 
the distance 30 by‘ a small but substantial amount, a very 
substantial distance is left between points 31 and 32, so 
that section v17 can be rotated at least far enough to per 
mit removal-of the spacer 12 from the arbor 11 simply 
by llifting said spacer 12 in the open position oil said 
arbor 11, as is about to be done in Fig. 3. As an exam 
ple,; in an actual working model of our hinged spacer. 
said'spacer being approximately 5 inches in inside diam- 
eter and 7 inches in outside diameter,'a satisfactory ra 
diusiof arc-'29'was found to be %", which is only Ms” 
in ‘excess of half the distance between the inner edge 16 
and the'outer edge 21. The- arc 291 is made tangent to 
the inner edge 16'of the spacer 12' because if said arc 
were ‘to extend toward a position substantially lower than 
this,- ‘it'would‘not be possible to-op'en the hinge substan 
tiallylbecause of-binding of the'hi'nged ends ‘against the 
arbor‘ 11 during attempted rotation. 

' ;While it- is possible to place the hinge pin 33 linkingv the 
two ‘sections vtogether in the obvious place, namely at'thc 
center’ 34 of‘ the are 29, we have found this to be very 

If this is done, the amount 
of’space between the corresponding male and female 
surfaces of opposing ‘sections 17, 18‘ of the spacer 12 will 
rernain substantially constant during rotation of the 
hinge, But since the amount of this gap between sur 

..faces hasv purposely been made very small, this ‘would 
mean thatv any foreign particles accidentally caught be 
tweenysaid'surfaces would greatly‘ impede rotation of the 
hinge‘ and would cause excessive abrasion and wear of 
said surfaces. The amount of space between the rotating 
male portion and the arbor 11 would also remain constant 
during ‘rotation, leading to similar 'di?iculties. Therefore, 
in the preferred embodiment of‘our invention, as shown 
in‘ the accompanying drawings, we have placed the center 
of'said'hinge pin 33 approximately along a line extend 
ing from the, center 34 of. said are 29 toward the point 31. 
We‘ have found that if the hinge pin- 33' is moved from 
the center 34j'of'said are 29’ approximately along this line 
a‘short distance, the male portion 27 of section 17'upon' 
rotation ‘will become separated‘ substantially from the 
coll'respondingjfemale portion 28 'of‘section 18 and, fur» 
therm‘ore, section 17 will‘ be,1ifted' substantially off’ the 
arbor 11'. his not necessary ‘or ‘desirable to m‘ove'the 
hinge pin, 33‘ more than a small‘ distancev along the ‘said 
line away from “the center 34 of ‘the arc'29. A small 
difstancefalongthis line will provide a satisfactory amount 
of-suchQseparation‘and lifting, On the other hand, if. this 
distance. were, to be. increased‘to an unnecessarily great 
extent, this; would ‘cause the outer edge 21' ‘of section 17' 
to bind. against the outer ‘edge 21' of'section 18' at too 
‘early a point ‘in the ‘rotation of section 17, thereby de 
creasing unnecessarily-the amount of‘ opening possible. 
Once. these, factors are recognized, there vis no. di?iculty 
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in ?nding a suitable position for the hinge pin 33. In 
general, this position will be much closer to point 34 than 
to point 31 and, while it is preferable that the position 
of the hinge pin be approximately along the aforesaid 
line between points 34 and 31, it is by no means neces 
sary that said position be exactly or nearly exactly along 
said line. Generally speaking, it will be found better to 
select a point on or above said line (that is, closer to the 
upper edge 21) than a point below said line, insofar as 
amount and ease of opening are concerned. The exact 
position is not critical, providing the factors discussed 
above are taken in account. As an example, in an actual 
working model, a satisfactory position for the hinge pin 
33 was found to be approximately 1/s” to the right and 
114;” toward the outer edge 21 from the center 34 of are 
29. Such a location may, for the purposes of this dis 
cussion, be regarded as approximately on the line between 
points 34 and 31. 

It should be noted that when said hinge pin 33 is 10- _ 
cated as described above; only section 17 is rotatable 
away from the arbor 11; section 18 cannot be rotated 
under these circumstances, as it would bind on the arbor 
11. However, this is no disadvantage, since it is not 
necessary that both sections be rotatable, so long as one 
or the other section is rotatable. For convenience, it is 
preferred that the non-rotatable section be the one which 
contains the keyway 14, as shown in the drawings. The 
mode of operation in this case is clear from Figs. 2 and 
3. After unlocking the latch 20, section 17 is lifted up 
enough to permit the spacer 12 to be withdrawn from 
the arbor 11. When it is desired to replace the spacer 
12 on the shaft 11, section 18 is ?rst placed on the arbor 
11, the key 15 ?tting within the keyway 14; then section 
17 is rotated down to closed position and the latch 20 
is closed. 

It should be further noted that su?icient clearance must 
be provided between the facing surfaces of the male and 
female portions, at least on those portions between the 
point of tangency of the facing surfaces with the inner 
surface of the spacer and the lines on said facing surfaces 
(toward point 32) intersected by the plane including the 
center of radius and the hinge axis, to prevent locking of 
the hinge point. 
The hinge pin 33 should be entirely contained within 

countersunk openings 35 extending through sections 17 
and 18, so that no part thereof protrudes beyond either 
end of the spacer 12. 

Various modi?cations in the details of construction may 
be made without departing from the spirit of the inven 
tion as de?ned in the following claims which are directed 
to the principal features of the invention rather than to 
the readily changeable details of construction. 
We claim: 
1. A substantially annular hinged spacer comprising 

two sections hinged together at one end, means for 
fastening together and unfastening the free ends of said 
sections, each of said hinged ends comprising at least one 
male and one female portion cut substantially along an 
arcuate surface the radius of which exceeds half the dis 
tance between the inner and outer edges of said spacer, 
said arcuate surface being substantially tangent to the 
inner edge of said spacer and terminating at the outer 
edge of said spacer, the arcuate surface of the male ends 
of one section being substantially in contact with the 
arcuate surface of the corresponding female ends of the 
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other section, the aforesaid hinged ends being held to 
gether by a hinge pin about which they are free to rotate 
when the free ends of said vsections are unfastened, the 
amount by which the radius of the said arcuate surface 
exceeds half the distance between the inner and outer 
edges of said spacer being sufficient to permit rotating 
one section of the spacer away from the other a distance 
in excess of the diameter of the inside edge of said spacer, 
said hinge pin being offset from the center of the arc 
de?ning the aforesaid arcuate surface approximately along 
a line extending from the center of said are toward the 
point of termination of said are at the outer edge of one 
of the sections of said spacer, the amount of said offset 
being su?icient to cause the male and female ends to 
become substantially separated during the opening of the 
spacer but being sufficiently small to avoid decreasing 
signi?cantly the extent to which the spacer can be opened. 

2. A substantially annular hinged spacer comprising 
two sections hinged together at one end, means for fasten~ 
ing together and unfastening the free ends of said sections, 
one of said sections containing a keyway in its inner edge 
running the width of said spacer, each of said hinged ends 
comprising at least one male and one female portion cut 
substantially along an arcuate surface the radius of which 
exceeds half the distance between the inner and outer 
edges of said spacer, said arcuate surface being substan 
tially tangent to the inner edge of said spacer and ter~ 
minating at the outer edge of said spacer, the arcuate 
surface of the male ends of one section being substantially 
in contact with the arcuate surface of the corresponding 
female ends of the other section, the aforesaid hinged 
ends being held together by a hinge pin about which they 
are free to rotate when the free ends of said sections are 
unfastened, the amount by which the radius of the said 
arcuate surface exceeds half the distance between the 
inner and outer edges of said spacer being sul?cient to 
permit rotating one section of the spacer away from the 
other a distance in excess of the diameter of the inside 
edge of said spacer, said hinge pin being o?set from the 
center of the arc de?ning the aforesaid arcuate surface 
approximately along a line extending from the center of 
said arc toward the point of termination of said are at 

- the outer edge of the section of the spacer which con 
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tains the keyway, the amount of said offset being su?icient 
to cause the male and female ends to become substan 
tially separated during the opening of the spacer but be 
ing sufficiently small to avoid decreasing signi?cantly the 
extent to which the spacer can be opened. 

3. The structure set forth in claim 2, wherein the hinged 
ends of said spacer are provided with countersunk open~ 
ings extending therethrough adapted to receive said hinge 
pin, and wherein said hinge pin is entirely contained with 
in said countersunk openings. 
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