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57) ABSTRACT 
An osteosynthetic pressure plate includes a slot forma 
tion for receiving a bone-fixing screw which is adapted 
to be secured to a bone part which is to be mended. 
The slot is formed with an edge which includes an ob 
lique portion or ramp having an inclination such that 
when it is engaged by the underside of a head portion 
of a bone-fixing screw there will be a displacement of 
the pressure plate in a direction to move the ramp 
portion away from the fixing screw and to cause the 
plate to apply a pressure to hold the bone parts in 
tight engagement. The plate is advantageously useable 
with screws having heads of spherical form or conical 
form, for example. The inclination of the ramp and 
the configuration of the walls bounding the slot of the 
pressure plate are such that there will be a uniform 
and even shifting of the plate having the slot when the 
ramp of the walls bounding the slot is engaged by the 
screw head to cause the desired displacement of the 
pressure plate in order to displace the bone fragment 
toward tighter engagement with the adjacent bone 
fragment and into pressure engagement therewith. 

15 Claims, 12 Drawing Figures 
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1. 

OSTEOSYNTHETIC PRESSURE PLATE 
CONSTRUCTION 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

SUMMARY OF THE INVENTION 

This invention relates, in general, to devices for join 
ing broken bones and, in particular, to a new and useful 
pressure plate which is adapted to be fixed to two bone 
parts in order to hold these parts together, the plate 
being displaceable by a bone-fixing screw in order to 
hold the bone parts together under pressure. 
The invention provides an osteosynthetic pressure 

plate which may be applied to bone parts which have 
been broken for the purpose of holding the parts to 
gether under pressure. In the practice of compression 
osteosynthesis, the use of pressure plates has been 
known for a long time as is evident from the relevant 
literature, for example, the textbook "Technik der 
operativen Frakturenbehandlung" by Muller, Allgower 
and Willenegger (1963) page 53 et seq. Various types 
of plates are described therein and it is also explained 
why a considerable pressure effect must be exerted 
upon the two fractured surfaces. With the known de 
vices, some type of auxiliary means must be employed 
to produce the desired pressure between the two parts 
of the fractured surfaces. Such means usually consti 
tute a clamp which must be secured to one of the bone 
fragments such as by threaded screws. In this manner, 
the plate screwed to other fragment can be drawn in 
toward the clamp in order to press the two fragments 
together. Thereafter the plate is then secured to the 
second bone fragment using threaded screws and the 
clamp device is removed. A disadvantage of such a 
device in addition to its complicated arrangement is 
that it requires an operational wound which is substan 
tially longer than the plate itself and it necessitates an 
additional damage to the bone fragment for the pur 
pose of fixing the clamp. In addition, because of the 
clearance necessary for securing the plate to the sec 
ond bone fragment, the pressure plate after it is fully 
secured by the threaded screws can exert only a frac 
tion of the pressure which was exerted upon the frac 
tured surface by means of the clamp. 

In accordance with the present invention, there is 
provided an osteosynthetic pressure plate which in 
cludes slots through which countersunk bore screws 
are directed which is formed by walls which cause a 
displacement of the plate when the securing screw head 
contacts a portion of the surrounding walls so that the 
securing of the plate by the threaded screws will also 
effect a tight pressure displacement of the affected 
broken parts to hold those parts under engaged pres 
sure contact. A pressure plate of this nature, includes at 
least one screw hole which is formed with a slot which 
is elongated in the direction of the longitudinal axis of 
the plate so that the plate will be shifted relatively along 
this axis when the threaded securing screw is inserted 
there through and into the bone part. The slot is formed 
with a wall defining a ramp or inclined plane which 
engages beneath the head of the securing screw and 
which causes a relative movement between the screw 

5 

O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
and the plate when the screw is turned downwardly 
thereon in order to secure the plate to the bone. The 
slot may advantageously provide a limiting abutment 
stop at the end of the slot which is designed so that the 
screw head has been sunk but still does not rigidly 
clamp the plate, the plate can be pushed back and forth 
with respective to the screw head. The inclination of 
the ramp portion is such that the plate will be shifted 
when used with screw heads of ordinary spherical form 
or conical form for example. The total amount of longi 
tudinal clearance or elongation of such slots will de 
pend upon the number provided on each pressure plate 
to give the desired plate displacement for the compres 
sion of the fracture. For example, only two such slots 
may be provided, one of each is to accommodate a 
threaded screw element for securing the plate to one 
bone element which is to be held together. The other 
bone element will then receive a securing screw which 
is directed through the slot having the ramp-deflecting 
edge so that when the screw is driven home the plate 
will be displaced in a direction to cause the plate to 
move with the other secured bone fragment toward the 
one which is being secured in order to tightly compress 
these two fragments together. Additional slot openings 
may be provided of sufficient elongation to permit, and 
of a construction to cause a displacement on the bone 
elements toward each other in incremental steps. In 
this manner, each additional screw which is secured 
will cause a displacement of its associated bone ele 
ment toward the other by a fixed amount which in total 
will provide the necessary pressure force on the af 
fected bone ends joined together by the plate. 
Accordingly, it is an object of the invention to pro 

vide a pressure plate for mending broken or fractured 
bones which is adapted to be secured to the fragments 
by threaded screws wherein the slot opening for at least 
one threaded screw is shaped so that the plate is dis 
placed by engagement of the head of the screw with the 
walls bounding the opening in order that the associated 
bone parts may be moved together in pressure contact. 
A further object of the invention is to provide an 

osteosynthetic pressure plate which is displaceable 
upon attachment of the plate to a bone part for the 
purposes of holding the bone parts in pressure contact. 
A further object of the invention is to provide a pres 

sure plate for fixing bone parts which is simple in de 
sign, rugged in construction and economical to manu 
facture. 
The various features which characterize the inven 

tion are pointed out with particularity in the claims 
annexed to and forming a part of this specification. For 
a better understanding of the invention, its operating 
advantages and specific objects attained by its use, 
reference should be had to the accompanying drawings 
and descriptive matter in which there are illustrated 
and described preferred embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
In the drawings: 
FIG. 1 is an enlarged partial section of a pressure 

plate indicating a tool in position for forming a slot 
therein in accordance with the invention; 
FIG. 2 is a top plan view of the plate of FIG. 1 after 

it is formed by the tool shown in FIG. 1; 
FIG. 3 is a view similar to FIG. 1 showing the tool for 

finishing the slot; 
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FIG. 4 is a view similar to FIG. 2 showing the com 
pleted slot of the plate constructed in accordance with 
the invention; 
FIGS. 5a, Sb and 5c are partial enlarged sectional 

views of a bone part showing the steps of displacement 
of the pressure plate as the threaded screw is driven 
into the part; 
FIG. 6 is a partial elevational view on a reduced scale 

showing two bone parts held together by a pressure 
plate constructed in accordance with the invention; 
FIG. 7 is an enlarged sectional view similar to FIG. 1 

indicating initial formation of the walls of a pressure 
plate for a securing screw having a conical head; 
FIG. 8 is a view similar to FIG. 3 showing the com 

plete formation of the slot in the pressure plate; 
Flg. 9 is an enlarged sectional view of a pressure 

plate formed by a tool for effecting the complete slot 
formation for a conically tapered screw head; and 
F.G. 10 is an enlarged partial sectional view of a 

pressure plate for a conically headed secured screw 
with the screw in a secured position. 

DETALED DESCRIPTION 

Referring to the drawings, in particular, in FIGS. 1 
and 2, there is indicated a tool 2 in position for initially 
forming the walls 3 in an osteosynthetic pressure plate 
1 prior to the complete breaking through of a slot 5 
which is accomplished as indicated in FIGS. 3 and 4. In 
accordance with the invention, one end of the slot is 
provided with an inclined surface or ramp 3a which is 
adapted to cooperate with the head of a securing screw 
for the purpose of displacing the plate 1 when it is being 
installed. For this purpose, a round headed miller 2 is 
employed as indicated in FIG. 1 which is arranged 
during the cutting so that its axis 2a makes an angle or 
of, for example, 30 to 40 with respect to the normal n 
to the plate surface. The miller 2 is first fed perpendicu 
larly to the plate surface, that is, in the direction n and 
the movement is continued until the miller reaches the 
position indicated in FIG. 1 adjacent the lower side of 
the plate. This produces the formation of the ramp 
portion or inclined planar surface 3a which functions to 
cause a displacement of the plate 1 when it is contacted 
by the underside of a head of a securing screw for 
attaching the plate to a broken or fractured bone part. 
Thereafter the miller 2 is displaced horizontally 

through the path as indicated in FIG. 1 to form the rear 
bortion of the slot and the surface 3b and 3c and 3d and 
then it is removed in the direction n. This completes the 
ormation of the cavity 3 indicated in FIG. 2. The longi 
udinal slot 5 is then formed as indicated in FIG.3 using 
a cylindrical miller 4. When the work of the miller 4 is 
completed, the wall is broken through and of the sur 
ace 3 which was produced by the round headed 
mile miller 2 there remains only a marginal sur 

ounding strip which comprises the cylindrical inclined 
urfaces 3a, 3b, 3c, and 3d. The inclined surface 3a 
orms the ramp or moving surface and the surface 3b 
provides an end abutment surface. The slot 5 is elon 
gated in a longitudinal direction of the plate 1. 
As indicated in FIG. 6, the plate 1 is secured to frac 

ured bone parts 6 and 7 in order to hold these two 
arts together along a fracture line 21 using securing 
bolts 8, 9, 10 and 11 and additional bolts 30 and 32 if 
lesired necessary. 
In order to secure the fragments 6 and 7 together, the 

pressure plate 1 is placed over the fragment 6 and is 
ecured to the fragment by means of the threaded se 
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4 
curing screw 10 which are directed through respective 
ones of a plurality of receiving slots 5,5' and 5', etc. 
The boring and the tapping of the bone 6 for the pur 
poses of installing the screw 10 through the slot 5' and 
into the bone is effected in a known manner. Thereaf 
ter, the fractured portions of the bone fragment 6 and 
7 are correctly assembled to each other and then a 
threaded securing screw 8 is directed through its slot 5 
and threaded into the bone fragment 7 following the 
steps indicated in FIGS. 5a, 5b and 5c which show an 
enlargement of the area indicated in FIG. 6. 

In this embodiment, the securing screw 8 is provided 
with a hemispherical seating surface 8b on the under 
side of the head 8a. At the beginning of the driving in 
of the screw 8, the hemispherical surface 8b contacts 
the ramp or inclined 3a of the slot 5 as shown in FIG. 
5a. Since the inclined surface 3a has a cylindrical shape 
with an axis 2a disposed at an angle or in respect to the 
normal n, the plate 1 will be pushed to the left upon the 
further driving in of the screw 8. This will proceed until 
the plate 1 is shifted to the left to the position indicated 
in FIG. 5b. In this manner, the two bone fragments 6 
and 7 are pressed together, but the securing screw 8 is 
still not finally driven home. 

In the next step, a screw 9 is inserted into its asso 
ciated slot 5' in the manner similar to the securing 
screw 8, it being positioned so that it contacts the in 
clined surface 3a of the slot, which is located on the 
end remote from the fracture line 21. The driving in of 
the screw 9 has a similar effect on the plate 1 displacing 
it relative to the bone fragment 7 so that the fragment 
7 is urged toward the fracture line 21 with increased 
pressure. Because the screw 8 was situated before the 
driving of the screw 9 approximately in the center of its 
associated slot 5, the screw 8 will not obstruct the dis 
placement of the plate 1 relative to the fragment 7 in 
the direction to the left as shown in the drawing of FIG. 
6. 
After the driving in of the screw 9, the screw 8 will be 

situated in a position at which its end contacts the 
abutment 8b formed at the end of the slot 5 as shown in 
FIG.Sc. If the pressure at the fractured joint 21 is still 
not great enough, it is possible by adding an additional 
securing screw 11 through slot 5' to the fragment 6 to 
cause a displacement of the plate 1 relative to this 
fragment in a direction to cause an increase in the 
pressure to the fractured joint 21. The slot 5''' for the 
Securing bolt 11, is, of course, shaped in an opposite 
manner to the slots 5 and 5' to cause the desirable 
displacement of the bone fragment 6 to the left as indi 
cated in FIG. 6. 
The length of the individual slots 5,5', S', S', etc. 

are such that due consideration is taken in the m 
amount of displacement of a plate 1 relative to the 
bone fragments which is desired during each screw 
installation. In the example indicated in FIGS. 5a, Sb 
and 5c, it is possible to achieve by only two screws on 
each side of the fracture line 21 a satisfactory displace 
ment of the plate relative to the bone fragments 6 and 
7 in order to produce the necessary compression force. 
If a larger compression of forces are required, and a 
longer displacement path than the distance a of FIG. 1 
must be chosen correspondingly larger when making 
the slot. This is also true if it is still necessary to dis 
place the bone fragments after the fitting screws have 
been installed in order to make possible a shortening of 
the fracture. 
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in FIGS. 7 and 8, there is indicated the formation of 
slot 15 using a round head mile miller 12 and a 
cylindrical miller 17 in a manner comparable to that 
used in FIGS. 1 and 3 for the formation of a slot for a 
conically headed screw. In this arrangement, the round 
headed miller 12 is oriented with its axis 13 normal to 
the surface of the workpiece 14. In order to produce 
the ramp portion 15a, the tool is fed not vertically but 
obliquely and in the direction of the arrow 16. As soon 
as the tool has assumed the position indicated in FIG. 7, 
and when the apex has penetrated the entire thickness 
of the workpiece, the tool is displaced through the path 
a' parallel to the surface of the workpiece and is then 
removed from the workpiece in a vertical direction. By 
this operation, the same shape of cavity as obtained by 
the method of FIG. 1 is achieved. In a second working 
operation, the slot is milled by the cylindrical miller 17 
as done in the previous embodiment. 
While the above operations are described in respect 

to countersunk screws with hemispherical seating sur 
faces, it is also possible to design the screw seating for 
screws having a conical seating surface as may be seen 
by reference to FIGS. 9 and 10. In this latter instance, 
a miller 18 with two cylindrical parts 18a and 18c as 
well as an interconnecting conical part 18bis provided. 
The miller is fed during the machining of the workpiece 
in a vertical direction to such an extent that the upper 
edge of the conical part 1.8b lies in one plane with the 
surface of the workpiece. Then the tool is fed further in 
an oblique direction and in such a manner that the 
angle a which its direction of feed makes with the nor 
mal 19 is equal to the cone angle. The displacement of 
the tool in this direction should be carried out only 
until the lower edge of the conical part 18b of the tool 
18 lies in one plane with the lower surface of the work 
piece. Thereupon, the workpiece 14 is displaced 
through the path d parallel to the surface of the work 
piece. The length of the path d corresponds to the 
length of the path a in the first two examples described. 
This length also determines the length of the displace 
ment path by which the plate can be pushed back and 
forth when the screw head 20, indicated in FIG. 10, has 
been sunk to the position shown in which it still does 
not rigidly clamp the plate. The operation of the device 
with a conically headed screw 20 is the same as that as 
with the hemispherical headed screw. 
While specific embodiments of the invention have 

been shown and described in detail to illustrate the 
application of the inventive principles, it will be under 
stood that the invention may be embodied otherwise 
without departing from such principles. 
We claim: 
1. An apparatus for securing bone fragments together 

in pressure contact using screws at least one of which 
has a head with an inwardly tapered undersurface, 
comprising a plate having a top side and a bottom side 
and at least two spaced longitudinally elongated 
slot openings extending therethrough for receiving the 
screws which are adapted to pass through the slot open 
ings to engage into respective bone fragments, at least 
one of said openings being longitudinally elongated, and 
said plate having a wall bounding at least one of said 
openings which is inclined at an angle to said top side 
toward said bottom side to cause shifting of the plate in 
a direction to move the bone fragments together when 
engaged by the tapered undersurface of the head of the 
screw as said plate is being secured to its respective 
bone fragment, said inclined wall of said slot extending 
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6 
from said top surface inwardly and downwardly 
towards said bottom surface and defining an inclined 
planar surface from one end of the slot to the other 
which is displaceable by the tapered undersurface of 
the screw head when it is advanced into its respective 
bone fragment. 

2. An apparatus, according to claim 1, including a 
threaded screw engaged through each slot opening 
adapted for insertion into a respective bone fragment. 

3. An apparatus according to claim 1, wherein the 
wall of said plate bounding said slot opening which is 
inclined includes a portion opposite the inclined por 
tion forming an abutment stop shaped to the configura 
tion of the screw head. 
4. An apparatus according to claim 1, including a 

threaded securing screw engaged through each slot 
opening adapted for insertion into a respective bone 
fragment and having a hemispherical countersunk 
head, said inclined wall portion comprising a surface 
complementary to said screw head and having an axis 
inclined to the plane of said plate. 

5. An apparatus, according to claim 1, including a 
securing screw adapted to extend through each of said 
slot openings and to be threaded into the respective 
bone fragments and having a conically-shaped counter 
sunk head, the inclined wall portion of said plate being 
formed as a conical surface. 

6. An apparatus, according to claim 1, including at 
least one slot adapted to be located on each side of the 
fracture line of said bone fragments, and a threaded 
securing screw engaged through at least one of the slots 
adapted to be located on each side of the fracture line 
and adapted to be threaded into the respective bone 
fragment. 

7. An apparatus, according to claim 6, wherein at 
least one of said slots is elongated sufficiently to permit 
an initial shifting of the plate upon contact of the in 
clined surface by the securing screw and an additional 
movement, and wherein at least one other slot is pro 
vided with an inclined wall portion engageable by a 
threaded securing screw for effecting additional move 
ment of said plate. 

8. An apparatus, according to claim 1, wherein said 
pressure plate includes at least two slot openings adja 
cent each end adapted to be oriented over the respec 
tive bone fragments adjacent each end, the slots having 
walls at the ends adjacent the respective ends of said 
plate inclined at an angle to cause shifting of the plate 
in the direction to move the bone fragments together 
when contacted by a securing screw and having at their 
opposite ends formed with an abutment complemen 
tary to the configuration of the bone-securing screw 
which is to be employed. 

9. An apparatus, according to claim 1, including at 
least one slot adjacent one end of said plate and at least 
two additional slots adjacent the opposite end of said 
plate which are each elongated in a direction parallel to 
the longitudinal axis of said plate end which form an 
inclined portion arranged at an angle to cause relative 
shifting of the plate in directions toward the associated 
adjacent end, at least one of said slots adjacent one of 
said plate ends being elongated sufficiently to permit a 
shifting of said plate after it is threadedly secured by 
the associated screw after the tightening of the 
threaded securing screw in the other of said slots. 

10. An apparatus, according to claim 1, wherein said 
inclined wall begins at one end of said slot which is 
inclined from said top surface inwardly and down 
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vardly towards said bottom by a lesser distance than 
he remaining portions of said inclined wall bounding 
uid slot. 
ll. In a hone compression plate for noving adjacent 

one sections relatic to each other: (a) an elongated 
late of a length to span adjacent bone sections, (b) there 
eing at least one elongated opening through said plate 
v tending longitudinally thereof and disposed to overlie 
ne bone section and there being another opening 
artigli said plute disposed to o'erlie the other bone 
*ction, (c) a first screw' fu length to entend through 
lid elongated opening and penetrate said one hone sec 
oil, (d) a head adjacent one end of said first screw with 
le under surface of said screw head tapering inwardly 
ward the other end of said screw, (e) u second screw' of 
length to extend through said another opening and 
snetrate said other hone section, and (f) an inclined can 
rface on said plate adjacent said elongated opening 

i tending in a direction of the longitudinal axis of said 
ate and engaging said it wardly tapered under starface 
f the lead of said first screw to move said first screw' 
'lative to said elongated opening upon tightening said 
revi' so that said one hope section is noved relative to 
till plate and said other hone section. 
12. A bone compression plate as defined in claim 11 in 
hich said another opening is also an elongated opening 
ld an inclined can surface is provided on said plate 
ljacent said another opening extending in a direction of 
le longitudinal aris of said plute and engaging an in 
arly tupered under starface of a head of a screw' which 
adapted to penetrate said other bone section and move 
'e screw' longitudinally of said another opening upon 
ghtening the screw so that said other bone section is 
oved relative to said plate and said one bone section. 
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13. A hone compression plute as defined in claim 2 in 
which said inclined can surfaces adjacent said elongated 
openings slope downwardly and inwardly toward each 
other so that upon tightening said screw's the screw's and 

5 the bone sections connected thereto move toward each 
other. 

14. A device for securing broken bone fragments to 
gether in pressure contact using screws, at least one 
screw' having a head with an inwardly tapered undersur 
face, conprising a plate adapted to engage over the bone 
fragments and bridge the break, said plate having a top 
side and a botton side and having at least two sets of 
longitudinally spaced slot openings, said sets being spaced 
apart longitudinally and defining a central area therebe 
tween which is adapted to overlie the break, said slot 
openings extending through said plate for receiving the 
screws which are adapted to pass through the slot open 
ings to engage into respective bone fragments, a slot of at 
least one of said sets which is nearest to said central area 
comprising a control slot which is longitudinally elon 
gated, said plate having a wall bounding the longitudi 
nally elongated control slot which is inclined at an angle 
front said top side toward said bottom side to cause shift 
ing of the plate in the direction to move the bone frag 

25 ments together when engaged by the tapered undersur 
face of the head of the screw as said plate is being secured 
to its respective bone fragment, said inclined wall of said 
slot extending from said top surface in wardly and down 
wardly toward said botton surface and defining an in 

30 clined planar surface from one end of the slot to the other 
which is displaceable by the tapered undersurface of the 
screw' head when it is advanced into its respective bone 
fragment. 

15. A device according to claim 14, wherein all of said 
slots of each of said sets are longitudinally elongated. 
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