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1. 
This invention relates, to surgical forcepS: Or, 

other.clamping means and particularly-to-clampa: 
ing means, adapted to clamp tubular vessels: of 
the body: or other tissues during surgery. 
Surgical forceps which are in general use are 

made. With, a great variety of types of jawshay 
ing smooth, variously, grooved serrated, perfor 
rated or the: like: Surfaces. Theses forcepShave 
their advantages for various. purposes, but, also 
have faults which appear in particular uses. In 
arterial. Surgery, for example, it is necessary to: 
provide a clamp which will not. Slip, but, at the 
same-time;..it-is, desirable-to-prevent, penetration: 
of... the tissues or other destruction, thereof: by 
for example, cutting action, Similar. problems: 15 
arise-in connection. With the surgery of other-tubul 
lar members-of-the-body. Or-Various other tissues;. 
The ageneral objects of the present invention is: 

the provision of forceps which provide: ample; 
clamping for arteries or other tubular members: 20 
of the body, or the like, with-the-least destructive 
action: to the clamped tissues, the forceps reducts 
ing the possibility. of slipping: as well as aiding the: 
secure clamping-by-the-provision of teeth or points. 
in particular. relations, to each other:'and to other: 25 
structural features of the jaws. They general obs. 
ject-of, the invention: as: Wella S. Subsidiary objects 
having to do with particular-features:of construct 
tion will become apparent from the followings de 
Scription read in conjunctions with: the accome 30 
panying drawing in which:. 

Figure: 1... is a plan view of as forceps: provided: 
in accordance with the invention; 

Figure 2-is-an-elevation of the same; 
Figure 3 is; a fragmentary view," showing:the 35 

ends-of. jaws-of-the-forceps: greatly enlarged, 
Figure 4, is-a section: taken on the plane the: 

trace of which is indicated at: 4-4 in Figure:3; 
and 

Figure: 5. is a section similar to Eigure: 4 but 40 
showing an alternative-arrangement of the jaws;. 

Clamps...provided in: accordance: Withithief press's 
ent-invention may be of any conventional cons 
structions aside from the:formation of the clamp 
ings surfaces of theiaws: Figures 1:..andi2.show, 45 
for example, forceps comprising:the members: 2. 
and 4: which are hinged at 6 and provided with 
finger-reeeiving rings. 2; and a latching arrange 
ment indicated at 4 comprising inteitengaging: 
toothed projections. The jaws;8;and if Omay have 50 
conventional-shapes; aside from the clamping Sur. 
face-structure-and it will be understood that: the 
inventionis quite generally applicable; to a great 
variety of forceps, and other clamps having 
straight or curved jaws of various dimensions 55 

... 2 
depending:upon the particular uses for which they. 
are: intended. The handles or other manipulat 
ing means: may be: of various types including. 
Springs. wedges, can devices;... serews.or the like. 
for the purpose:of closing: or adjusting the-jaWS: 
The jaws may be wholly or only partially ser 

lated in accordances withitherinvention and the 
general nature of the serrations provided in car 
rying out: the invention: Will be made clear from: 
Figures3 and 4:which show a preferred-arrange 
ment of the Serrations for an aortic clamp: 

Ehestwosjaws; differin: construction; and there. 
will first be described particularly: the construc 
tion of the jaw. 8;. The formations of this: jaW. 
may take placerby milling simultaneously, clamp 
ing edge; flats...f6!. and a V-shaped longitudinal. 
groove: 8 having relatively inclined longitudi 
nally extending sidesk and; leaving projected 
pointed, ribs extending longitudinally of the jaw 
as indicated at:20;, Teeth; or serrations are: then 
provided by transverse milling or filing:of grooves. 
225 to leave longitudinals rows of, wedge-shaped, 
teeth or serrations 24 flanking the groove 8. In 
the illustrated modification the transverse grooves 
22 are: stufficiently spaceds and formed at such 
aggles: that: the teeth. are; wedge-shaped as just 
deseribed. i. e., having relatively inclined longi 
tudinally extending: sides;. However, for certain. 
uses it may be more desirable to have the teeth. 
pointed: as viewed:from thesides of the jaws, the 
teeth being in the form of individual pyramids of 
rectangular base. 
A.Cooperating jaw fois-millied-flat at 26 and is 

provided, desirably, in the same: milling operation, 
with a pair of grooves; 28s of the characteristics: 
menitioned: above leaving: at projecting: ridge 30. 
which by transverse milling, or:filing at 31, pro 
vides the: teeth or serrations: 32, flanked by the 
grooves. As-ins, thes case of the teeth 26, these 
teeth maybe wedge-shaped or pyramidal depend 
ing upon the particular use for: which the forceps, 
is, designed. It willibe-noted fron. Figure. 4that 
the teeth;2Akareilined up with; and are adapted to 
enter, thes grooves; 28; whiles ther teeth: 32 are 
lined up, with, lands adapted to enter, the groove. 
8:... Rora most purposes: the angles: of the teeth. 
and grOO VeS as viewedirii they transverse section. 
constituting Figure 4 will be equals. As illus 
teateditie-includediangles of both the teeth, and 
groovesin:Figure;4 are:45°. The included angles. 
of the transverse:grooves:22 and 3 are 60°. The 
roWS:of teeth;Onthesrespective jaws;are thus lat 
erally disposed relative to each other. 

Desirably the arrangements are such; that 
without interposed tissue, if the jaws were brought 
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tightly together, the smooth flat surfaces 6 and 
26, which extend substantially at right angles to 
the direction of relative movement of the jaWS, 
would engage to prevent engagement of the teeth 
in the troughs of their respective longitudinal 
grooves. Under such circumstances, and since 
the tissues will, in general, prevent the Smooth 
fiat clamping surfaces from approaching very 
closely to each other, clearances are provided be 
tween the approaching surface portions of the 
jaws which will prevent penetration of the tissues, 
at any rate to such an extent as would produce un 
desirable damage. 
The desired high insurance against slippage 

consistent with avoidance or limitation of damage 
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to the tissues is still further Secured by the 
respective arrangements of the teeth in the two 
jaws as indicated in Figure 3 in which it. Will be 
noted that the upper and lower teeth are not di 
rectly opposed to each other, as considered in 
transverse sections, but rather are relatively dis 
placed by one-half the pitch of the teeth, i. e., 
the teeth of adjacent rows on the respective jaWS 
are in longitudinally staggered relationship, from 
which it follows that each tooth is aligned with 
the groove between a pair of teeth in the other 
JaW. 

Figure 4 shows in construction lines the posi 
tion of the upper jaw 8 in relationship to the 
lower jaw 0 when tissues T are clamped. It 
will be evident that the compressed tissues limit 
the movement of the jaws towards each other 
and secure holding occurs without penetration 
of the tissues by the teeth by reason of a wavy 
condition imposed on the tissues in the Section 
illustrated in Figure 4. Furthermore, by reaSOn 
of the longitudinally staggered relationship of 
the teeth it will be evident that, viewed in a Sec 
tion taken longitudinally, the tissues are also 
disposed in wavy fashion, a tooth of one jaw 
tending to promote the disposition of a lateral 
portion of the tissue within a notch between teeth 
of the other jaw. The result is secure clamping 
Without damaging penetration by the teeth even 
if the teeth are sharp. It may be here noted that 
the teeth may be made more or less "pointed' by 
variation of the angles involved in their forma 
tion, and in certain cases it may be desirable to 
round the edges or points of the teeth as well 
as the shoulders which are produced where the 
teeth or grooves intersect the flat surfaces Such 
as f6 or 26. 

In the modification so far described, one of the 
jaws is provided with a single row of longitudinal 
ly arranged teeth while the other is provided with 
two rows of longitudinally arranged teeth, the 
teeth of the respective rows being received with 
in corresponding longitudinal grooves. It Will be 
evident, however, that numerous variations may 
be provided involving, for example, additional 
rows of teeth, different arrangements of grooves, 
or even an arrangement in which each jaw con 
prises only a single row of teeth and a groove 
cooperating with the teeth in the opposed jaW. 
To indicate one of the many variations which 
may be provided reference may be made to Fig 
ure 5 which shows the cooperating jaws of an 
other type of clamp, the section being similar 
to that of Figure 4. 
The jaw 34 of this clamp is provided with 

teeth 38 which may be wedge-shaped or pyram 
idal, a groove 40, and flat portions 42. The other 
jaw 36 is provided with a pair of rows of teeth 
46 which may be wedge-shaped or pyramidal, 
arranged to be received within the groove 40 of 
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4. 
jaw 34, a pair of longitudinal grooves 44 arranged 
to receive the teeth 38, and flat portions 48 op 
posed to the fiat portions 42 of jaW 34. In this 
modification the teeth may be staggered on the 
respective jaws as described in connection with 
Figure 3. It will be evident that the jaws illus 
trated in Figure 5 will clamp tissues in a fashion 
generally similar to that already described 
though the jaws may be wider. Numerous other 
arrangements may be provided in accordance 
With the invention, and in particular various 
portions of the jaws may, if desired, be made 
plain without Serrations or grooves. In view 
of the many variations possible, it is to be un 
derstood that the invention is not to be con 
strued as limited except as required by the foll 
lowing claims. 
What is claimed is: 
1. Surgical clamping means comprising a pair 

of jaws mounted for movement towards and from 
each other, each of Said jaws comprising at least 
One longitudinal row of teeth and at least one 
longitudinal groove located to receive a row of 
teeth of the opposite jaw, the rows of teeth on 
the respective jaws being laterally disposed rela 
tive to each other. 

2. Surgical clamping means comprising a pair 
of jaWS mounted for movement towards and from 
each other, each of Said jaws comprising at least 
One longitudinal row of teeth and at least one 
longitudinal groove located to receive a row 
of teeth of the opposite jaw, the rows of teeth 
On the respective jaws being laterally disposed 
relative to each other, and the teeth of adjacent 
rows on the respective jaws being in longitudinal 
ly Staggered relationship. 

40 

3. Surgical clamping means comprising a pair 
of jaws mounted for movement towards and from 
each other, each of said jaws comprising at least 
One longitudinal row of teeth and at least one 
longitudinal groove located to receive a row of 
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teeth of the opposite jaw, the rows of teeth on 
the respective jaws being laterally disposed rela 
tive to each other, and said jaws having coop 
erating relatively Smooth clamping surfaces ex 
tending Substantially at right angles to the di 
rection of relative movement of the jaws. 

4. Surgical clamping means comprising a pair 
of jaws mounted for movement towards and from 
each other, each of said jaws comprising at least 
One longitudinal row of teeth and at least one 
longitudinal groove located to receive a row of 
teeth of the opposite jaw, the rows of teeth on 
the respective jaws being laterally disposed rela 
tive to each other, and the teeth of adjacent rows 
On the respective jaws being in longitudinally 
staggered relationship, and said jaws having co 
Operating relatively smooth clamping surfaces 
extending substantially at right angles to the di 
rection of relative movement of the jaws. 

5. Surgical clamping means Comprising a pair 
of jaws mounted for movement towards and from 
each other, one of said jaws comprising at least 
one longitudinal row of teeth, and the other of 
Said jaws having a groove located to receive a 
row of teeth on the first mentioned jaw, and Said jaws having cooperating relatively smooth 
clamping surfaces extending Substantially at 
right angles to the direction of relative move 
ment of the jaws. 

6. Surgical clamping means comprising a pair 
of jaws mounted for movement towards and from 
each other, one of said jaws comprising a longi 
tudinal row of teeth flanked by a pair of longitu 
dinal grooves, and the other of said jaws having 
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a longitudinal groove arranged to receive said 
row of teeth and flanked by a pair of longitudinal 
rows of teeth arranged to be received by the 
first mentioned grooves. 

7. Surgical clamping means comprising a pair 
of jaws mounted for movement towards and from 
each other, One of Said jaWS comprising a longi 
tudinal row of teeth flanked by a pair of longi 
tudinal grooves, and the other of said jaws having 
a longitudinal groove arranged to receive said 
Yow of teeth and flanked by a pair of longitudinal 
rows of teeth arranged to be reecived by the first 
mentioned grOOves, the teeth of the first men 
tioned row being in longitudinally staggered 
relationship with the teeth of the Second men 
tioned roWS. 

8. Surgical clamping means comprising a pair 
of jaws mounted for movement towards and from 
each other, one of said jaWS comprising a longi 
tudinal row of teeth flanked by a pair of longi 
tudinal grooves, and the other of Said jaws hav 
ing a longitudinal groove arranged to receive 
said row of teeth and flanked by a pair of longi 
tudinal rows of teeth arranged to be received by 
the first mentioned grooves, and Said jaWS hav 
ing cooperating relatively smooth clamping Sur 
faces extending Substantially at right angles to 
the direction of relative movement of the jaws. 

9. Surgical clamping means comprising a pair 
of jaws mounted for movement towards and from 
each other, one of Said jaWS comprising a longi 
tudinal row of teeth flanked by a pair of longi 
tudinal grooves, and the other of Said jaWS hav 
ing a longitudinal groove arranged to receive 
said row of teeth and flanked by a pair of longi-35 
tudinal rows of teeth arranged to be received 
the first mentioned grooves, the teeth of the 
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6 
first mentioned row being in longitudinally 
staggered relationship with the teeth of the sec 
Ond mentioned roWS, and Said jaws having coop 
erating relatively smooth clamping surfaces ex 
tending Substantially at right angles to the direc 
tion of relative movement of the jaws. 

10. Surgical clamping means comprising a pair 
of jaws mounted for movement towards and from 
each other, one of said jaws comprising at least 
one longitudinal row of teeth having relatively 
inclined longitudinally extending sides, and the 
other of said jaws having a groove located to 
receive a row of teeth. On the first mentioned 
jaw and having relatively inclined longitudinally 
extending sides. 

11. Surgical clamping means comprising a pair 
of jaws mounted for movement towards and from 
each other, one of said jaws comprising at least 
one longitudinal row of teeth, and the other of 
said jaws having a groove located to receive a 
row of teeth. On the first mentioned jaw, and said 
jaws having cooperating relatively Smooth 
clamping surfaces extending Substantially at 
right angles to the direction of relative move 
ment of the jaws, interengagement of Said coop 
erating surfaces preventing interengagement of 
the teeth with their receiving groove. 
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