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longitudinally of the shaft 30 in the direction away from 
the motor 34. This construction may best be seen in 
FIGURE 4. It will there be observed that the outer body 
portion 57 and extension 58 are respectively provided with 
aligned, thru slots 59 and 60 each having a central en 
largement or hole, as at 61 and 62. 
Mounted on the carriage 50, and specifically on the 

outer carriage-body portion 57 and extension 58 are a 
pair of vises, respectively generally designated 65 and 66. 
The vises 65 and 66 may be substantially identical, so 
that a detailed description of one will suffice. The vise 
66 is best seen in FIGURES 7—9, and includes a pair of 
substantially identical lower and upper members 67 and 
68. The lower member 67 is of generally rectangular 
outline configuration having a generally flat underSurface 
69, generally parallel inner and outer surfaces 70 and 71 
substantially normal to the underSurface, and generally 
parallel end surfaces 72 and 73 substantially normal to 
both the underSurface and the inner and outer Surfaces. 
The outer-side surface may be chamfered, as at 74, at its 
intersection with the undersurface 69, if desired, 
On the underside of the lower member 67, longitudi 

nally coextensive therewith, is formed a rib 75 depending 
from the underSurface 69 and spaced between the inner 
and outer surfaces 70 and 71. The rib 75 is of a width 
and length to conformably engage in the slot 60 of car 
riage extension 58, as seen in FIGURE 4. Further, the 
undersurface of the rib 75 is oblique, as at 76, declining 
generally in the direction between outer surface 71 and 
inner surface 70, as seen in FIGURE 7. 
The upper surface of lower member 67is generally flat, 

as at78, substantially parallel to the undersurface 69; and, 
there is providedan upstanding rib 79 on the upper surface 
longitudinally coextensive therewith between the end sur 
faces 72 and 73. The rib or upstanding projection 79 is 
located adjacent to and extends along the inner-side sur 
face 70, being spaced from the latter byan upwardly facing 
gripping surface 80. Adjacent to the rear side 71, the 
upper surface 78 is provided with a raised land 81 longi 
tudinally coextensive with the rear Side. The land 81 is 
formed with an upwardly facing groove 82 extending lon 
gitudinally along and spaced inward from the outer side 71 
and having its opposite ends opening through respective 
end surfaces 72 and 73. The specific configuration of 
groove 82 is best seen in FIGURE 10. It will there be 
apparent that the groove includes a pair of generally par 
allel, spaced, facing side Walls 83 and 84 extending longi 
tudinally of the groove. For purposes of terminology, the 
groove side wall 83 will be called the inner Wall, being 
closest to the inner surface 67, and the groove side Wall 84 
will be called the outer wall, being closest to the groove 
outer surface 71. A groove bottom wall 85 eXtends longi 
tudinally along the groove and declines from the inner 
wall 83 to the outer wall 84, being Smoothly joined to the 
inner and outer walls, as by fillets 86 and 87. 

Extending centrally through the lower member 67, 
spaced between opposite ends thereof 72 and 73, and 
spaced between the ribor projection 79 and the land 81, 
there is provided an internally threaded thru hole 90. In 
assembly, with the rib 75 engaged in the slot 60, the hole 
90 is aligned with the hole 62. 
The upper member 68 is substantially identical to the 

lower member 67, but inverted in the assembled relation. 
The upper member 68 includes an upper generally flat 
surface 91, inner and outer surfaces 92 and 93 generally 
parallel to each other and depending substantially normal 
to the upper surface 91. The intersection of upper sur 
face 91 and inner surface 92 may be beveled or cham 
fered, asat 94. Depending generally normally from oppo 
site ends of the upper surface 91 are a pair of generally 
parallel end surfaces 95 and 96. Provided on the upper 
surface 91 is a rib 97 extending longitudinally between 
opposite end surfaces 95 and 96 and having its upper 
surface 98 declining inwardly toward the inner surface 92. 

The underSurface of upper member 68 is generally flat, 75 upper vise member 68 swings counterclockwise. 
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4 
as at 99, substantially parallel to the upper surface 91, 
and provided along its outer edge with a longitudinally 
extending, depending projection or rib 100. The rib 100 
extends between opposite end surfaces 95 and 96 along 
outer surface 93, being spaced from the latter by a sur 
face 101 corresponding to the surface 80 of the lower 
member. The rib 100 may be of the same cross-sectional 
configuration as the rib 79 of the lower member, each 
having a rounded extremity or nose. 

Adjacent to the inner surface 92, the underSurface 99 is 
provided with a netherland 102 extending longitudinally 
between opposite end surfaces 95 and 96 and formed with 
a longitudinally extending groove 103. The groove 103 
may have its opposite ends opening through opposite end 
surfaces 95 and 96 and may be of a cross-sectional con 
figuration identical to that of groove 82, but inverted. 

Centrally of the upper member 68 may be a thru bore 
or hole 105 opening through the upper Surface 91 and 
lower Surface 99. 
The thru hole 105 may have its lower portion enlarged, 

as by a counterbore 106, see FIGURE 9. The bore 105 
and counterbore 106 are located in spaced relation be 
tween opposite end surfaces 95 and 96, and also between 
land 102 and rib 100. 

It will now be appreciated that the external configura 
tions of the lower and upper members 67 and 68 of the 
vise 66 may be substantially identical, except for the thru 
holes 90 and 105, 106. Indeed, upper and lower mem 
bers 67 and 68 may be produced from identical molded 
blanks, or from the same extrusion, if desired. 
The vise 66 further includes abolt or threaded Stud 108 

engaged in threaded relation in hole 90 of lower member 
67 and projecting freely downwardly through hole 62 of 
carriage extension 58. On the lower end of stud 108 may 
be provided a nut 109 in threaded engagement therewith 
and in facing engagement with the underSurface of the 
carriage extension. By this means, the lower vise member 
67is firmly secured fast to the carriage, in proper location 
relative thereto, but may be detached therefrom if desired. 
The bolt or stud 108 extends upwardly, spacedly through 
the counterbore 106, and bore 105, and projects upwardly 
therebeyond. Resilient means, such as a coil compres 
sion spring 110 is circumposed about the bolt 108 within 
the counterbore 106. The spring 110 has its lower and 
upper ends respectively engaging the upper surface 78 and 
lower member 67, and the downwardly facing end surface 
of the counterbore to urge the upper member 68 up 
Wardly. Threadedly engaged on the upper end of thread 
ed bolt 108 is a clamping member, such as a wing nut 111. 
Washer means 112 may advantageously be circumposed 
about the bolt 108, between the underside of the wing 
nut 111 and upper surface 98 of rib 97. 

In the assembled condition of FIGURES 7-9, the ribs 
or projections 79 and 100 are respectively received in 
the grooves or recesses 103 and 82. The condition shown 
in FIGURES 7-9 is that of clamping, wherein the vise 66 
is clamping a key 115. Upon release from the clamp 
ing position, as by rotation of the nut 111 to move the 
same upward on bolt 108, the spring 110 urges the upper 
member 68 upward, the rib surface 98 bearing against 
the underSurface of Washer 112. By the inclination of the 
rib surface 98, the acute corner thereofacts as a fulcrum 
and effects Swinging of the upper vise member 68 in the 
clockwise direction, as seen in FIGURES 7 and 9, for 
quick release of the key 115. 
Upon retightening of the vice 66, say to clamp a key 

115 in the position illustrated, the key is placed on the 
surface 80 of lower member 67in edge abutment with the 
projection or rib 79. The wing nut 111 is screwed down 
or tightened. This causes the rounded mose of rib 100 
to engage the inclined lower surface 85 of groove 82, 
the phantom position illustrated in FIGURE 10. Upon 
further tightening of the nut 111, therib 100 rides down 
Ward and outward along the inclined surface 85 as the 
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ing this clamping action the outer side or surface of rib 
100 simultaneously pivots about and rides on the upper 
edge or corner of groove side wall 84, see FIGURE 10. 
By this action, the key 15is engaged on its upper surface 
by the undersurface of land 102, and the key is simul 
taneously drawn outward against therib 79 and clamped 
downward against the surface 80. This assures firm and 
accurate location of the key in the vise 66. 
As noted hereinbefore, thé vise 66 is located generally 

in the plane of guide member 40, while the vise 65 is 
located generally in the plane of cutting tool 38. The 
construction of the vise 65 may be identical to that de 
scribed hereinbefore in connection with the vise 66 for re 
leasably clamping a key blank 116, as seen in FIGURE 6. 
With the key 115 to be duplicated clamped in vise 66, 

and the key blank 116 clamped in vise 65, it is only nec 
essary to swing the carriage 50 upward to engage the key 
115 with the peripheral edge 41 of guide member 40 
while moving the carriage longitudinally along the way 
means 30. The rotation of cutting tool 38 then serves to 
cut the desired contour in the key blank 116. Upon 
wearing of the cutting tool 68, or replacement thereof 
with a different-diameter cutting tool, the guide member 
40 may be adjusted, as described hereinbefore, for proper 
cutting action of the tool upon a keyblank. 
While the chassis 21 has been illustrated as provided 

with feet 26 and 27 for securement to a suitable sup 
port, the relationship of weight distribution, especially 
as the external force applied to effect cutting is proximate 
to the major weight of motor 34, it has been found that 
the instant key-duplicating machine may be conveniently 
operated without securement to a support. 
From the foregoing, it is seen that the present invention 

provides a key-duplicating machine which fully accom 
plishes its intended objects and is well adapted to meet 
practical conditions of manufacture, maintenance and use. 

Although the present invention has been described in 
some detail by way of illustration and example for pur 
poses of clarity of understanding, it is understood that 
certain changes and modifications may be made within 
the spirit of the invention and scope of the appended 
claims. I 

What is claimed is: 
1. In a key-duplicating machine; the combination com 

prising a frame having an open front, a shaft carried by 
said frame interiorly thereof and mounted for rotation 
about a generally horizontal axis, a cutting tool in Said 
frame and carried by said shaft for rotation therewith, 
way means on said frame extending longitudinally of and 
spaced from said shaft axis, a carriage mounted on said 
way means for movement longitudinally therealong and 
swinging movement toward and away from said shaft 
axis, a guide mounted in said frame spaced longitudinally 
thereoffrom said tool, and clamp means carried by Said 
carriage for releasably clamping a cut key adjacent to 
said guide and a key blank adjacent to said tool, said 
clamp means being swingable and slidable with said car 
riage to move a cut key along said guide and a key blank 
along said tool to be cut by the latter, said frame com 
prising an integral sheet of stiff bendable material cut 
and bent to define an upstanding rear wall, end walls 
integral with said rear wall extending forwardly from op 
posite ends of said rear wall to vertically rigidify the 
latter, and a hood integral with said rear wall extending 
forwardly from said rear wall and arcuately over the space 
between said end walls to horizontally rigidify said rear 
wall, said way means extending between the forward 
ends of said end walls to rigidify said end walls, said 
carriage comprising an integral sheet of Stiff bendable 
material cut and bent to define a generally flat body part 
extending transversely from said way means, said body 
part being provided with a bend extending generally par 
allel to said way means for longitudinallyrigidifying said 
body part, and a pair of ears integrally depending from 
opposite ends of said body part slidably and rotatably en 
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6 
gaging said Way means to mount Said body part for slid 
ing and rotative movement relative to said Way means, 
said clamp means comprising a pair of Substantially identi 
cal vises mounted on said body part respectively located 
for Swinging movement toward and away from said guide 
and tool, said vises each comprising a lower member on 
and in interfitting engagement with said body part, an 
upper member on said lower member, resilient means 
urging Said members apart, and tie means for forcibly 
moving said members toward each other, said upper and 
lower members having meeting surfaces, at least one of 
said surfaces being oblique to the direction of member 
movement toward and away from each other to simul 
taneously move said upper member toward said lower 
member and away from said shaft axis, to thereby draw 
a clamped article away from said axis, said lower and 
upper members each being formed with at least a single 
protrusion and a single recess for receiving the protrusion 
of the adjacent member, said recesses and protrusions 
being formed with said meeting surfaces. 

2. In a key-duplicating machine, the combination com 
prising a frame having an open front, a shaft carried by 
said frame and mounted for rotation about a generally 
horizontal axis, a cutting tool carried by said shaft for 
rotation therewith, way means on said frame extending 
longitudinally of and spaced from said shaft axis, a car 
riage mounted on saidway means for movement longitudi 
nally therealong and swinging movement toward and away 
from said shaft axis, a guide on said frame spaced longi 
tudinally thereoffrom said tool, and clamp means car 
ried by said carriage for releasably clamping a cut key ad 
jacent to said guide and a key blank adjacent to said 
tool, said clamp means being swingable and slidable with 
said carriage to move a cut key along said guide and a 
key blank along said tool to be cut by the latter, said 
carriage comprising a body plate extending transversely 
from said way means, and bearing ears on said body 
plate rotatably and slidably receiving said way means, 
Said clamp means comprising a pair of substantially 
identical vises mounted on said body plate respectively 
located for Swinging movement toward and away from 
said guide and tool, said vises each comprising a lower 
member on and in interfitting engagement with said body 
plate, and an upper member on said lower member, re 
silient means urging said members apart, and tie means 
for forcibly moving said members toward each other, 
said upper member having an upper surface oblique 
to the direction of member movement toward each other 
and engageable with said tie means to effect swinging 
movement of Said upper member toward and away from 
said lower member. 

3. A vise construction comprising a pair of facing vise 
members each having a thru hole in alignment with the 
thru hole of the other, tie means extending through said 
holes, resilient means urging said members apart, and 
interfitting formations on the facing sides of said members 
including a first surface on one member oblique to the 
direction of member movement toward each other, a sec 
ond surface on the other member engageable with said 
first surface to displace said members transversely upon 
movement toward each other and an abutment on the 
nonfacing side of one member offset from the direction 
of urgence of said resilient means and engageable with 
said tie means to effect swinging movement of Said one 
member toward and away from the other member. 

4. A vise construction according to claim 3, said tie 
means comprising a bolt having enlargements on opposite 
sides of said members, Said abutment being engageable 
with one of said enlargements. 

5. A vise construction comprising a pair of facing vise 
members each having a thru hole in alignment with the 
thru hole of the other, tie means extending through said 
holes, resilient means urging said members apart, and 
interfitting formations on the facing sides of said members 
including a first surface on one member oblique to the 
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direction of member movement toward each other, and 
a second surface on the other member engageable With 
said first surface to displace said members transversely 
upon movement toward each other, said formations com 
prising at least a single protrusion on the facing side of 
each member, and Said members each being formed with 
a recess for receiving the protrusion of the other member, 
said recesses and protrusions being formed with Said 
first and second surfaces. 

6. A vise construction according to claim 5, at least 
one of said protrusions providing an abutment for an 
article seated on the facing side of a body carrying the 
protrusion, said first surfaces each being oblique to dis 
place the facing side of the other body in the direction 
to draw said article against said abutment. 

7. A vice construction according to claim 6, the pro 
trusion and recess of each member being on opposite 
sides ofits hole. 

8. A vice construction according to claim 7, the non 
facing side of at least one member having an oblique 
surface for engagement with an enlargement of the tie 
means to swing said one member relative to the other 
member. 

9. A vise construction according to claim 5, in com 
bination with an abutment on the nonfacing side of at 
least one member offset from the direction of urgence 
of said resilient means and engageable with said tie means 
to effect swinging movement of said one member toward 
and away from the other member. 

10. A key-duplicating machine comprising an integral 
metal sheet cut and bent to provide an upstanding rear 
wall, a pair of end walls extending forwardly from op 
posite ends of said rear wall, support feet extending out 
wardly from the lower ends of said end walls, and a 
guard cover extending from the upper edge of said rear 
wall arcuately over and bridging the space between said 
end walls; a tie member extending rigidly between and 
connecting the lower forward regions of said end walls; 
a drive motor having one end fixed to the exterior of one 
end wall; a rotary drive shaft extending from said motor 
inwardly through said one end wall generally parallel to 
said tie member; a cutting tool carried by said shaft for 
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rotation therewith; a disclike guide eccentrically mounted 
on the other end of said end wall for selective rotative 
adjustment; a carriage carried by said tie member for 
movement longitudinally therealong and rotatively there 
about toward and away from said cutting tool and guide; 
and a pair of clamps carried by said carriage for re 
leasably clamping a cut key adjacent to Said guide and 
a key blank adjacent to said tool; whereby Said clamps 
are swingable and slidable with Said carriage to move a 
cut key along said guide and a key blank along Said tool 
to be cut by the latter. 

11. A key-duplicating machine according to claim 10, 
said carriage comprising an integral sheet of stiff bend 
able metal cut and bent to define a generally flat body 
part extending transversely from said tie member, said 
body part being provided with a bend extending gen 
erally parallel to Said tie member for longitudinally ri 
gidifying Said body part, and a pair of ears integrally de 
pending from opposite ends of said body part slidably 
and rotatably engaging said tie member to mount Said 
body part for sliding and rotative movement relative 
to said tie member. 

12. A key-duplicating machine according to claim 10, 
said guide having an edge cross section similar to that 
of said cutting tool. 

13. A key-duplicating machine according to claim 10, 
Said clamps each comprising a lower member on and 
in interfitting engagement with said carriage, an upper 
member on said lower member, resilient means urging 
said members apart, and tie means for forcibly moving 
Said members toward each other. 
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