
Oct. 28, 1941. J. H. FARRELL 2,260,662 
TENONING MACHINE 

Filed Nov. 3, 1939 3. Sheets-Sheet l 

&6 26 
A. 

E. g 
* Fr. H.May 3-M4 SKA9-GH/s aV 4 - 5 NS 

5 De \Ví. 
A3 24/2 SAND// 

/23 
//526 a/6 a. -E N 

is " 92, 2-1 i? Hifi i 
/2/ s 27.2. 7 / 33 / 

2/ 2').32 - 27 23/ 
3% a/ 

27zas MZ.Z27 wead, 
ENtor 

WNess Aid RNEYs 
22 s Y 6&2$22zezeoré 

  

  

  

  

  

  

  

  

  



Oct. 28, 1941. J. H. FARREL 

TENONING MACHINE 
2,260,662 

Filed Nov. 13, 1939 3. Sheets-Sheet 2 

2 2 it 

N: SNImmi 22 NHN Nm-TIN N,N-6 az|f 67 
52 3N S. & N 

2 W. 21222 272 fy;% 3.2% 
- E HEas 2S575%,77673.7 323.4x2%KA 
32 S5 %762s Š 
25 
23 

69-ZZ25. 

ZZZZZE 

226 A. 

E., as a 63-42 3% 

III, NIN 
CH S. TTIN 

IE 

S. 

rNNNNNNNNNNYYNNNNNNNY "a-2 

A. l Lulu 

KZZ(f,(: () f SN2L'E SE 2 
S5 

s 

2 21 
2 N NT 

27 N. 

frWENOR 

%azeera Attorn EYS 

  

  

    

    

  

  

  

  

  

  

  

    

  



Oct. 28, 1941. J. H. FARRELL 2,260,662 
TENONING MACHINE 

Filed Nov. 13, 1939 3. Sheets-Sheet 3 

2 

NSN 
Y. 22, ZN É 23/ 

N 25 N 
as / Illing 7 

24-2 
2 

Z Y 

Es 

Zzzes ZZ 722/7222, in WENOR 

A for Neys 

  



Patented Oct. 28, 1941 2,260.662 

UNITED STATES PATENT OFFICE 
Application November 13, 1939, serial No. 304,254 

(CI. 144-278). . 4 Claims. 

This invention relates to power actuated Work 
holding means for wood working machines, and 
more particularly for application and use as an 
attachment to or as an incorporated means or 
mechanism in a shaper or machine for cutting 
and forming mortises and tenons, the prime ob 
ject being to provide a simple yet practical and 
efficient power actuated work clamping means 
which is automatically operated and controlled 
in timed relation to the cutting and shaping. 
mechanism of the machine. - 
A particular object is to produce a mechanism 

in a unitary assembly which is readily attached 
to a conventional mortising and tenoning ma 
chine or the like without alteration in the regular 
mechanism of the machine or in the attachment 
itself. 
A further object is to provide a unitary con 

Struction and arrangement in the Work holding 
attachment whereby boards to be mortised Or 
tenoned or similarly cut and formed may be held 
in either a vertical or a horizontal position by 
separate work gripping or clamping elements 
which are separately usable but operated simul 
taneously by power actuated means common to 
both the vertical and the horizontal holding ele 
ments and under the same operating control. , 
With the foregoing and other objects and ad 

vantages to be attained, as Will hereinafter more 
fully appear, the invention consists in the novel 
general structure and in the several parts and 
combinations and arrangements of parts there 
of as hereinafter described and set forth with 
distinguishing particularity in the appended 
claims, reference being had to the accompanying 
drawings illustrating a practical adaptation of 
the invention, in which Figure 1 is a fragmentary top plan view illus 
trative of the essential parts of a conventional 
mortising and tenoning machine which directly 
enter into the operation and control of the work 
holding means of the present invention and illus 
trating the work holding means as installed upon 
the machine; Figure 2 is a fragmentary view on an enlarged 
scale and in section taken on or about the line 
2-2 of Figure 1; . . . . 

Figure 3 is a section, on the same scale as in 
Figure 2, but taken on the transverse line 3-3 
of Figure 1: 

Figure 4 is a view partly in top plan and partly 
in horizontal section taken substantially on the 
line -l of Figure 2; 

Figure 5 is a perspective view of 
work clamping unit detached; 

the horizontal 

O 
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Figure 6 is a sectional view of the pressure fluid 
controlling valve as set in normal position for 
supplying the fiuid to the lower portion of the 
power cylinder to lift the piston; . 
Figure 7 is a similar view showing the pressure 

fluid controlling valve rotated to the position 
for supplying the fluid to the upper portion of 
the cylinder to move the piston downward; and 

Figure 8 is a detail view of a modified form 
of cam element for controlling the operation of 
the pressure fluid-controlling valve. - 

Referring now to the drawings in detail, th 
numeral designates generally the main body 
frame of a conventional mortising and tenoning 
machine comprising the upright side members 2, 
horizontal top cross framing 3 and the regular 
sub-framing (not shown) which supports ob 
vious parts of the general mechanism, also not 
shown, because not entering in detail into the 
function and operation of the work holding 
means of the present invention. Suffice it to 
merely describe a regular work carrying hori 
zontal top body or head 4, shown in top plan in 
Figure 1 and fragmentarily in vertical section in 
Figure 2. This working body or head. 4 is merely 
shown conventionally and of a general rectangu 
lar form, it being mounted in a conventional 
manner on the top cross framing 3 of thema 
chine so as to be selectively reciprocated either 
in a straight longitudinal direction only, or in a 
combined longitudinal and transverse direction 
and with orbital motion, either circularly or ellip 
tically, depending upon the character of the cut 
ting and forming operations to be performed by 
the machine, that is to say, as to whether the 
boards to be cut are placed and held horizontally 
in the machine for plain cutting operation by 
movement only, longitudinally endwise into en 
gagement with the cutters and likewise with 
drawn from the cutters or placed and held verti 
cally when the mortising and tenoning operation 
is performed by moving the end portions of the 
boards laterally into engagement with and past 
the cutters for straight across cutting and forma 
tion or first longitudinally into engagement with 
the cutters and then causing the work to travel 
in an orbit about the respective cutters, either in 
a substantially true circle or elliptically for that 
particular kind of cutting and formation, as the 
case may be. . . . . . . . . . . . . 
As far as the present invention is concerned, 

only a portion of the mechanism for imparting 
the longitudinal movement to the work carrying 
body or head 4 in the straight longitudinal direc 

55 tion for plain cutting. operation on either the 



2 
horizontally positioned or vertically positioned 
boards, as hereinabove described, and in the same 
direction in the initial operation of the body 
or head 4 when the cutting operations are per 
formed on the vertically positioned boards with 
the combined orbital travel of the boards about 
the cutters in that particular character of Work. 
Only a portion 5 of a regular reciprocatory un 

dercarriage which effects the straight longitudi 
nal reciprocation of the working body or head 
4 in the plain cutting and forming operations 
and a corresponding initial forward and final 
return movement of said Working body or head 
4 for partial orbital cutting and forming opera 
tions is illustrated conventionally in Figure 1, it 
being understood that on the major portion of 
said carriage 5 (not shown) is carried the regu 
lar means which effects the orbital travel of the 
working body or head 4 and is automatically 
operated and controlled in timed relation to the 
actuating means for the carriage 5 itself, which 
latter means will now be described. In the 
structure shown, the carriage portion 5 has a 
vertical driving shaft 6 journaled thereon adja 
cent the rear end thereof, said shaft being con 
stantly rotated by a conventional driving Con 
nection with a motor (not shown) which latter, 
obviously, is either carried on the carriage 5 or 
is mounted on the main frame of the machine 
with a suitable provision in the driving connec 
tion between it and the shaft 6 to compensate 
for the reciprocation of the carriage. 
A conventional spring element 7 is attached at 

one end, as at 8, to a rigid and stationary angul 
lar extension 9 of the main frame of the ma- 8: 
chine, the opposite end of the spring element be 
ing attached, as at 0, to the carriage 5, said 
spring element yieldably holding the carriage in 
a normally retracted position and reacting to re 
turn the carriage to such position after each for 
ward actuation thereof, the forward actuation 
of the carriage being effected by a rotating cam 

which is fixedly set on the driving shaft 6 so 
as to rotate with the latter. Said cam is held, 
under the influence of the Spring element 7, in 
constant contact with an antifriction roller 2 
journaled on the inner end portion of a stop 
bracket 3 which is longitudinally slotted, as at 
4, and bolted through the slot into the frame 

extension 9, as at 5, whereby to be longitudi 
nally adjusted. 
At the forward end of the machine is the usual 

battery of cutters 6 which are obviously mount 
ed on the upper ends of vertical spindles later 
ally alined in a transverse row and driven in a 
Conventional manner by means (not shown). As 
hereinabove described, the cam , in its rota 
tion, effects a straight reciprocation of the Work 
ing body or head 4 for the plain cutting of the 
boards and also for a corresponding movement of 
the Working body or head 4 in the initial cutting 
and final retraction of the boards in connection 
With the orbital cutting of the tenons, the for 
Ward travel of the carriage 5 being effected by 
the engagement of the leading radial cam sur 
face f l of the cam with the antifriction roller 
2 of the stop bracket 13, the carriage being 
held for a considerable period of time at the 
end of its forward stroke by the concentric cir 
cular peripheral portion b of the cam riding in 
engagement with the antifriction roller 2, that 
is to say, until the receding radial return por 
tion i? at the opposite end of said concentric 
portion i? passes the roller f2 and the low 
concentric portion d is brought into engage 
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2,260,662 
ment with the roller 2 under the reactive in 
fluence of the spring element T. It is during 
this period when the carriage 5 is at rest at the 
end of its forward stroke that the aforesaid 
orbital travel of the working body or head 4 
occurs. In this connection, it is here noted that 
if only plain cutting is to be performed, the par 
ticular mechanism which effects the orbital traw 
el of the working body or head 4 is placed in an 
inoperative condition by conventional means (not 
shown) provided for the purpose in the regularly 
connected or coactive operating assembly of the 
machine. 
Further description of the conventional mor 

tising and tenoning machine and detailed illus 
tration other than that shown in the acCOm 
panying drawings is deemed unnecessary for a 
full understanding of the construction and op 
eration of the work holding means of the present 
invention to be now described. 

Obviously, inasmuch as the work is placed in 
either a vertical position or a horizontal posi 
tion, according to the kind of cutting and form 
ing operation to be performed, separate holding 
means is provided for each working position. 
As shown, the vertical holding means comprises 
an abutment plate 7 (see Figures 1, 3 and 4) 
which is screwed or bolted, as at 8, to the for 
ward longitudinal side face of an elongated body 
block 9 which extends transversely of the work 
ing body or head 4 adjacent the forward end 
of the latter. As shown, the block 9 is Sup 
ported at its opposite ends on right angular base 
members 20 which are bolted through their out 
wardly disposed horizontal bottom flanges 20', 
as at 2, to the top face of the Working body 
or head 4. Obviously, the base members 20 may 
be either formed integrally With the body block 
9 or separately therefrom, as desired, but, in 
any case, it is preferable to extend said base 
members 20 a considerable distance beyond the 
inner longitudinal side of the body block 9, as at 
22, and shown more clearly in Figures 1, 3 and 4. 
Capped bearing brackets 23 are attached to 

5 the opposite ends of the body block f9, prefer 
ably by bolts 24 which are inserted through 
alined apertures in the body of the bracket 23 
and the cap 23' thereof and into registered 
Screw-threaded openings (not shown) provided 
therefor in the end of the body block, the bolts 
24 thus constituting common supporting means 
for the attachment of the bracket to the body 
block as well as the cap member to the bracket. 
The bearing brackets 23 and their cap members 
23' are jointly bored horizontally, as at 25 (see 
Figure 4), in which bores supporting bars 26 are 
slidably fitted for longitudinal reciprocation, said 
bars 26 being of a length to project a consider 
able distance beyond the forward ends of the 
bearing brackets 23 and having their end por 
tions screw-threaded, as at 27, for the reception 
of nuts 28, which latter constitute adjustable 
abutments for a rectangular flatfaced clamping 

65 plate 29 whose opposite end portions are pro 
vided with apertures 30 of a diameter to fit loose 
ly on the Supporting bars 26. The clamping 
plate 29, which is located in opposed relation to 
the abutment plate 7 on the body block 9, is 
yieldably held away from the abutment plate by 
helical Springs 3 which are coiled loosely about 
the Supporting bars 26 and interposed between 
the forward ends of the bearing brackets 23 and 
Washers 32 which are sleeved loosely on said 
Supporting bars 26 between the outer ends of 
the Springs 3 and adjacent inner face portions 



2,260,662. 
of 'said clamping plate 29. In this connection, 
it is noted that the nuts. 28 are adjusted on the 
screw-threaded portions 2 of said supporting 
bars 26 to vary the normally spaced parallel po 
sition of the clamping plate 29 relative to the 
abutment plate 7. . 
The supporting bars 26 are formed with en 

largements 33 at their inner ends, said enlarge 
menits affording annular stop shoulders which 
are held normally against the adjacent inner 
ends of the bearing brackets. 23 urider the influ 
ence of the springs 3 which, as above described, 
also yieldably hold the clamping plate 29 in its 
normal spaced relation to the abutment plate 7. 
The end enlargements 33 of the Supporting bars 
26 are longitudinally slotted, as at 34, in which 
slotted portions thrust rollers 35 are located just 
within the extreme end portions of said enlarge 
ments 33 and being journaled on transverse pin 
tles 36 which latter are fitted at their opposite 
ends in apertures provided therefor in the com 
panion arms of the bifurcated enlargements 33. 

It is here pointed out that the end enlarge 
ment 33 of each supporting bar 26 is of ample 
length so that considerable space may be pro 
vided between the base of the bifurcation of the 
enlargement and the periphery of the thrust roll 
er 35 for the passage of a reciprocatory operat 
ing bar 37, the major body portion of which 
latter is mounted in a slideway 38 provided 
therefor in the body block 9, the outer end por 
tion 39 of said bar 37 extending through the 
bifurcated portion of said enlargement 33 of the 
Supporting bar 26 and normally some distance 
therebeyond (see Figures 2 and 4). There are 
two of these operating bars 37 (one correlated 
to each of the supporting bars 26) and the pair 
of operating bars 37 are yieldably held with their 

5 

10 

3 
portions 27: of the supporting bars 29 as hereini 
before described. . . . . . . . . . . . . 
To grip and hold the horizontally positioned 

work, on the top face of the working body or 
head 4 for that character of cutting operation to 
be accordingly performed as hereinbefore de 
Scribed, Special clamping means is provided for 
use separately from the vertical clamping means 
but preferably operated simultaneously there 
with and by the Same power means. As shown, 
the cooperative pair of operating bars 37 are 
each provided adjacent their inner ends With 
a can projection 43 on a longitudinal side at 

2 5 
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inner ends in abutting contact with each other 
by a pair of spring elements 40 which are re 
Spectively located on opposite sides of the meet 
ing end portions of said pair of operating bars 
37, said spring elements being respectively at 
tached at their opposite ends to the adjacent 
side faces of the bars, as at 4 f. As the two bars 
31 are exactly alike in structural form and op 
eration a description of one will suffice. Each 
bar is provided near its outer end portion 39 with 
a recess 42 which is of compound curvature to 
provide a camming portion 42 at its inner end, 
said recess, in the normal retracted position of 
the bar 37, having the thrust roller 35 received 
therein (see Figure 4), at which time the cor 
related supporting bar 26 is held in its normal 
retracted position under the influence of its 
spring 3 f as hereinbefore described. - 
When the two operating bars 37 are simulta 

neously moved longitudinally apart by power 
means to be later more fully described, and said 
bars being held to a definite line of reciprocation 
by the slideway 38 of the body block 9, the 
camming effect of the inner end portions 42 of 
the recesses 42 in said bars 37 against the thrust 
rollers 35 causes a retractive longitudinal move 
ment of the supporting bars 26, whereby the 
clamping plate 29 is accordingly moved toward 
the abutment plate so as to grip the work 
previously placed vertically between said plates 
f7 and 29 in their normal spaced relation to 
each other, and, of course, for the accommoda 
tion of such work of a given thickness, the spac 
ing of the plate 29 relative to the plate 7 hav 
ing been previously adjusted by turning the nuts 
28 inwardly or outwardly on the screw-threaded 

t 

5) 

60 

70 

75 

right angles to the side in which the aforesaid 
cam recess 42 is provided, said cam projections 
43 working in lateral slots 44 provided in the 
body block 9 and establishing communication 
between the bottom of the slideway 38 and regis 
tered longitudinally slotted portions 45 of a verti 
cally movable elongated carrier frame 46 located 
beneath the body block 9 and supporting a 
clamping plate, 47. - 
The carrier frame 46, as shown more clearly 

in Figure 5, comprises, a spaced pair of elongated 
rectangular side bars 46 and 46b, said bars be 
ing Separated intermediate their ends by rec 
tangular strut blocks 48 and fastened together 
by transverse bolts 49 which are inserted through 
alined openings provided therefor in the blocks 
48 and opposite side bars 468 and 46b, respec 
tively, whereby, not only are the parts securely 
fastened together, but ample rigidity is given to 
the structure. At the opposite ends of the car 
rierframe 46 strut blocks 50 are inserted be 
tween the side bars 46a and 46b and fastened in 
place, the same as the aforesaid blocks 43, by 
bolts or other suitable fasteners 49. 
The end strut blocks 50 are provided with 

rightangular extensions 5 at their upper ends, 
said extensions 5 being of rectangular form 
and projected some distance beyond the adjacent 
end portions of the body block 9 through rec 
tangular openings 52 provided in the adjacent 
upper portions of the base members 20 and just 
below the plane of the underside of the body 
block 9 (see Figure 2). The rectangular open 
ings 52 are elongated vertically to afford ample 
clearance for down and up operating movement 
of the carrier frame 46, as will be later more 
fully described, and said carrier frame 46 is 
yieldably held in a normally raised position in 
close relation to the underside of the body block 
9 by helical spring elements 53 interposed be 
tween the horizontal bottom flanges 20' of the 
base members 20 and the undersides of the rec 
tangular extensions 5 of the end strut blocks 
50 of the carrier frame 46 (see Figure 2). As 
shown, the Spring elements 53 are coiled about 
Vertical guide studs 54 whose lower end portions 
are screw-threaded, as at 55, and fitted tightly 
in counterpart screw-threaded sockets provided 
therefor in the flange portions 20 of said base 
members 20, the upper end portions of said guide 
Studs. 54 being slidably fitted in guide bores 56 
provided therefor in the outer end portions of 
Said rectangular extensions 5 of the end strut 
blocks 50, as shown more clearly in Figure 5. 
The Spring elements 53 react to restore the car 
rier frame 46 to its normal raised position after 
each downward actuation of the carrier frame 
Which is effected by outward longitudinal move 
ment of the operating bars 36, during which 
movement of said operating bars 37 the cam pro 
jections 43 on the bars engage thrust rollers 57 
located in the longitudinally slotted portions 45 

  



4 
of the carrier frame which are in registration 
with the aforesaid slots 44 through which com 
munication is established between said slotted 
portions 45 of the carrier frame and the slide 
way 38 in which said operating bars 37 work, 
said thrust rollers 57 being journaled on trans 
verse pintles 58 which are fitted at their oppo 
site ends in apertures provided therefor in the 
adjacent portions of the side bars 468 and 46, 
respectively, of the carrier frame. 46, and the pe 
ripheral portions of said rollers 57 above their 
respective pintles 58 being projected into Said 
communicating slots 44 in the path of the Cam 
projections 43 of the operating bars 37. 
The clamping plate 47 is mounted on the car 

rier frame 46 with provision for its adjustment 
in spaced working relation to the top face of the 
Work carrying body or head 4 of the mortising 
and tenoning machine. This mounting, as 
ShoWn, comprises a pair of Supporting and ad 
justing studs 59, the lower end portions of which 
are reduced and Screw-threaded, as at 60, and 
fitted tightly in counterpart screw-threaded 
Openings provided therefor in the adjacent end 
portions of the clamping plate 47, the shoulders 
formed on said Studs 59 at the bases of said re 
duced screw-threaded end portions 60 imping 
ing the adjacent top face portions of said clamp 
ing plate 47. The entire body portion of each 
stud 59 above the clamping plate 47, except for 
flattened surfaces 6 on opposite sides thereof, 
being screw-threaded, as at 62, for the reception 
Of adjustable abutment nuts 63 which are turned 
upwardly or downwardly, as the case may be, in 
the adjustment of Said clamping plate 47 toward 
or away from the carrier frame 46, said abut 
ment nuts 63 bearing against the adjacent un 
derside portions of the carrier frame and re 
Sisting pressure against the underside of the 
clamping plate 4 tending to move the latter to 
Ward the carrier frame 46. The thickness of the 
Studs 59 between their opposite flattened longi 
tudinal faces 6, is substantially the same as the 
distance between the two side bars 468 and 46b 
of the carrier frame 46 between which side bars 
45 and 46b the portions of the studs 59 above 
the abutment nuts 63 are inserted with a rather 
Snug fit. - 

For setting the studs 59 in their longitudinal 
adjustment in the carrier frame 46, setscrews 64 
are provided on the Outer side bar 46b so as to be 
tightened against the adjacent flat longitudinal 
faces 6 of the studs 59 prior to the setting of 
the abutment nuts 63 against the underside of 
the carrier frame 46, that is to say, the stud 59, 
with the setScrew 64 and the abutment nut 63 
loosened, is moved to the proper position for the 
desired longitudinal adjustment thereof and the 
setScrew 64 then tightened against the stud, after 
which the nut 63 is turned on the Stud until the 
nut is brought tight against the adjacent under 
portion of the carrier frame 46. By the fore 
going it is obvious that the clamping plate 47 
is readily adjusted for its proper spaced working 
relation to the top face of the Work carrying 
body or head 4 with substantial abutment pro 
vision between said plate 47 and carrier frame 46 
to effectively clamp the work between said plate 
47 and the Work carrying body or head 4 under 
the pressure of the power means to be now de 
scribed. 
The power means for actuating the operating 

bars 37 which in turn effect the actuation of the 
clamping plates 29 and 47 through the associ 
ated instrumentalities, as hereinbefore de 

O 
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scribed, comprises a power cylinder 65, having a 
substantial annularly flanged base 66, the major 
portion of which is bolted, as at 67, to the top 
face of the body block 9, and an overhanging 
portion of the base flange 66 being bolted, as at 
68, to an arcuate supporting ledge 69 corre 
sponding to the curvature of said overhanging 
base flange portion 66 of the cylinder and formed 
as an integral extension of an elongated cover 
plate 70 which is bolted at intervals throughout 
its length to the rear vertical face of the body 
block 9, as at 7, said plate 70 constituting a 
side closure for the slideway 38, which latter is 
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formed by cutting and grooving the body block 
9 for the accommodation of the Operating bars 

37. In this connection, it is noted that the bot 
tom edge of the cover plate 70 terminates short 
of the plane of the bottom face of the body 
block 9 at a distance just Sufficient for the re 
ception thereunder of a horizontal filler plate 
12 which constitutes the bottom wall of the 
slideway 38 and extends a considerable distance 
laterally from the outer vertical face of the cover 
plate 70 and is bolted at its opposite ends, as at 
13, to the top faces of the extensions 22 of the 
base members 20 which support the body block 
9. It is in this bottom plate 72 that the com 
municating slots 44 are provided between the 
slideway 38 and the longitudinally slotted por 
tions 45 of the carrier frame 46, in which slots 
44 the can projections 43 of the operating bars 
3 and thrust rollers 57 work. It is further 
noted that elongated lateral enlargements 40' of 
the slideway 38, provided in the body block 9 
and cover plate 70 for the accommodation of the 
Spring elements 40, are also covered by the ad 
jacent middle body portions of the bottom plate 
72 at opposite sides of a central longitudinal slot 
72 provided in the plate (see Figures 2 and 3), 
Said slot 72 coinciding communicably above a 
longer slot 48 in the carrier frame 46 between 
the strut blocks 48, thereof. 
Within the cylinder 65 is a piston T4 having a 

downwardly extending axial stem 75 which re 
Ciprocates through a conventional packed open 
ing 76 in the bottom wall of the cylinder and 
carries at its lower end a wedge-shaped head 77. 
As shown, the head 77 is of a triangular pris 
matic form having two opposite flat faces square 
With the base thereof, and transversely with re 
Spect to its two inclined faces which have a wedg 
ing effect upon the meeting ends of the operating 
bars 37 as will presently more fully appear. The 
Opposite flat vertical side faces of the head TT 
have a rather Snug sliding engagement with the 
Opposed Side faces of a guide opening 78 pro 
vided in the body block 9, said opening 78 being 
preferably elongated in the lengthwise direction 
of the underlying slideway 38 with which it com 
municates (see Figures 2 and 3) so that the op 
posite ends of the rectangular opening 78 thus 
formed are spaced some distance from the ad 
jacent base ends of said head 77. The apex edge 
79 of the head 77 is coincident with the vertical 
plane of the meeting ends of the operating bars 
37 in their normally retracted positions. . Pref 
erably, the apex edge portion 79 of the head 77 
is rounded slightly to relieve it of acute sharp 
neSS and the upper corners of the meeting ends 
of said operating bars 37 are also preferably 
rounded off, as at 80, so that said edge portion 
79 of the head 77 enters easily between the ends 
of the bars 37 when the head is forced down 
Wardly by fluid pressure applied to the top face 
of the piston T4 and thereby causing simultane 
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Öus outward longitudinal movement of said bars 
37, as will later more fully appear. 

Leading from a controlling valve, designated 
generally by the numeral 8 and fixedly mounted 
on a bracket extension 82 of the main frame 2 
of the mortising and tenoning machine, is a pres 
sure fluid conducting pipe 83 which is connected 
at its end remote from the valve 8 to an intake 
fitting 84 at the lower end of the cylinder 65 by 
a flexible hose 85, said flexible hose being provid 
ed to compensate for both the reciprocatory and 
the orbital travel of the work carrying body or 
head 4 on which the cylinder 65 is carried. The 
intake fitting 84 is communicably connected to 
the lower inlet passageway 86 of the cylinder, 
Said passageway. 86 being provided in the base 
flange 66 of the cylinder and extending into the 
bottom Wall of the cylinder with an upturned in 
ner end portion terminating in a port opening 87 
directly in the lower portion of the cylinder (see 
Figure 2). Also leading from the valve 8 is a 
pressure fluid conducting pipe 88 having a flex 
ible hose connection 89 to a fitting 90 which is 
communicably connected to an upper inlet pas 
sageWay. 9 in the head of the cylinder 65 and 
having a downturned end portion terminating in 
a port 92 opening directly into the upper portion 
of the cylinder. 

It is here noted that when pressure fluid is 
admitted into the lower portion of the cylinder 
65 below the piston T4 and pressure fluid is evac 
uated from the cylinder above the piston, the 
piston is moved upwardly and thereby retracting 
the head 77 from engagement with the operating 
bars 37, and, inversely, when the pressure fluid 
is supplied to the cylinder above the piston and 
the pressure fluid is evacuated from the cylinder 
below the piston, the piston is moved downward 
ly and the head 77 is thereby forced between the 
meeting inner ends of the bars 37. 
As shown, the valve 8 comprises a body cas 

ing having a bore with which the two conduct 
ing pipes 83 and 88 communicate through paral 
lel ports 93 and 94, respectively, at one side of 
the Valve body, and the valve body having an 
inlet port 95 to which is connected a pipe 96 
leading from a source of pressure fluid (not 
shown) preferably compressed air, although, ob 
viously, steam or hydraulic pressure may be em 
ployed if desired. Rotatable within the bore of 
the valve body is a circular plug 97 having a 
Curved passageway 98, one end port 99 of which 
is restricted and brought alternately into com 
municable registration with the ports 93 and 94 
of the valve body in the operation of said plug, 
the opposite end port of said passageway 98 be 
ing Widened, as at 00, so as to be in communi 
cation. With the port 95 of the valve body when 
its end port 99 is in communicable registration 
With either one of the ports 93 and 94. 
The valve plug 97 is also provided with an ex 

haust passage of of substantially Y-shape, the 
port 02 at the end of its stem portion being in 
Communication. With an elongated outlet opening 
03. of the valve body at all times, whether the 

port 99 of the pressure fluid supply passageway 
98 of the plug is in registration with the port 93 
to which the conducting pipe 83 is connected or 
the port 94 to which the conducting pipe 88 is 
connected, but one branch 04 of the Y-shaped 
exhaust passageway is located and correlated for 
Communicable registration only with the fluid 
preSSure Outlet port 93 and the opposite branch 
05 of said passageway of being located and 
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94. In other words, as illustrated in Figure 6, 
Wherein the valve plug 97 is in its normal posi 
tion, the port 99 of the Supply passageway 98 is 
in communicable registration. With the outlet 
port 93 and pressure fluid is then supplied 
through the conducting pipe 83 and hose con 
nection 85 to the lower portion of the power 
cylinder 65, and the branch 04 of the Y-shaped 
exhaust passageway is in communication with 
the port 94 to which the conducting pipe 88 is 
connected and whereby the pressure fluid is 
evacuated from the upper portion of the cylin 
der 65 and the piston T4 is moved upwardly by 
the fluid pressure thereunder. 
When the valve plug 97 is turned to the posi 

tion as illustrated in Figure 7, the port 99 of the 
Supply passageway 98 in the plug is brought into 
communicable registration with the outlet port 
94, whereupon the pressure fluid is conducted 
through the pipe 88 and the hose connection 89 
into the upper portion of the cylinder 65. In 
this operated position of the valve plug 97, a 
peripheral recess C5' in the plug 97 and consti 
tuting the terminal of the branch 65 of the ex 
haust passageway 0- is in communicable regis 
tration With the port 93 to which the conducting 
pipe 83 is connected, whereby the pressure fluid 
is evacuated from the lower portion of the cylin 
der 65 and the piston 74 is moved downwardiy 
under the fluid pressure now applied thereabove. 
The illustration of the controlling valve 8 in 

Figures 1, 6 and 7 is more or less schematic and 
conventional, but, as indicated in Figures 6 and 
7, the branch 104 of the exhaust passageway 6 
is in the same plane as the port 99 of the supply 
passageway. 98, while the branch 05 of said ex 
haust passageway f () f is in a plane below that of 
the Supply passageway 98, as indicated by the 
dotted lines, said branch. O5 terminating com 
municably with the peripheral recess 05, which 
latter, in the operated position shown in Figure 7, 
is brought into communicable registration with 
the port 94 to which the conducting pipe 88 is 
communicably attached. 
As hereinabove stated, the normal position of 

the valve plug 97 is that illustrated in Figure 6. 
In this position, an operating arm fes which is 
Secured to the upper end portion of an axial stem 
07 extending upwardly of the top of the plug, is 

set in the angular position as shown in Figure 1, 
in which position said arm 96 is yieldably heid 
by a Spring fo8 which is coiled about the stem 

and secured at one end to the top of the valve 
body casing, as at 09, the opposite end of the 
Spring being engaged with the arm 96, as at O, 
Whereby, when the arm ft)6 is moved from its 
normal position, the spring 8 is Wound and 
thereby reacts to return the arm 96 to its nor 
mal position when relieved of the force which 
moved it from such position. The operating arm 
106 has a pitman rod attached at one end 
thereto, as at ff2, the opposite end of said rod 
lf being pivotally attached, as at 3, to an 
actuator lever f4, which latter is pivotally at 
tached, as at 5, to a bracket 6 fixedly secured 
to the rear portion of the cross framing 3 of the 
machine. 
As shown, the actuator lever f4 extends nor 

mally at an angle downwardly from its pivot 5, 
With its free end portion 7 resting against the 
concentric low portion f 8a of an auxiliary cam 
8 which is fixed on the driving shaft 6 above 

the cam which controls the reciprocation of 
the Work carrying body or head 4 as hereinbefore 

correlated only to the pressure fluid outlet port described. In this connection, it is here noted 
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that the actuator lever 4 is held against the 
cam f 8 under the influence of the Spring 08 
which is wound about the stem 07 of the valve 
plug 97 and attached at its ends to the valve body 
casing and said operating arm fos, respectively, 
as just above described. The concentric periph 
ery 8b of the high portion of the cam 8 is 
at a distance from the periphery of the low por 
tion ft 8a thereof to hold the actuator lever 4 
in a raised straight longitudinal position after 
moving from its normal position through an 
angle sufficient to move the operating arm 06 
through the angle necessary for rotating the 
valve plug 97 from its normal position shown in 
Figure 6 to the operated position shown in Figure 
7 with the effect as hereinbefore described. 
The length of the high concentric peripheral 

portion f 8b between the leading radial camming 
surface 8a and the receding radial portion 8 
of the cam f. 8 is proportioned to the length of : 
the concentric high peripheral portion f of the 
can f which controls the actuation of the un 
dercarriage 5 of the machine and said cam 8 is 
also set on the driving shaft 6 in Working rela 
tion to the cam so that, when the actuator 
lever 4 is moved by the cam 8 from its nor 
mal position shown in Figure 1 to the operated 
position hereinbefore described, the valve plug 
97 is accordingly rotated to the operated position 
shown in Figure 7 because of the pitman rod con 
nection between the actuator lever f4 and the 
operating arm 06 of the plug. This actuation 
occurs just prior to the forward movement of the 
undercarriage 5 and effects the simultaneous 
clamping movement of the clamping plates 29 
and 47 as hereinbefore described, the valve plug 
97 being retained in its operated position. 
throughout the forward movement of the under 
carriage 5 and the return movement thereof, and 
for a time after the undercarriage is fully re 
tracted. The work, designated by the numeral 
9 and comprising two boards placed back to 

back in vertical position loosely between the 
abutment plate 7 and clamping plate 29 while 
the work carrying body or head 4 is at rest as 
shown in Figure 1 is, due to the above noted Op 
eration of the valve plug 97, securely clamped 
and held throughout the entire time the Work 
carrying body or head 4 is traveling in any of 
the directions in Which it Operates and, of course, 
while the cutting operations are being performed, 
it being understood that the operator places the 
work between the abutment plate 7 and clamp 
ing plate 29 and also removes the work during 
the period that the Work carrying body or head 
4 is at rest and at Which time the clamping plate 
29 is held removed from the abutment plate 7 
under the reactive influence of the springs 3 
which have been compressed during the move 
ment of the clamping plate 29 into clamping re 
lation to the Work. The Same is true as to the 
operation of the clamping plate 47 when the 
Work is placed horizontally and flatWise upon the 
work carrying body or head 4 in the performance 
of that particular cutting operation as herein 
before described. 

Conventional means for locating the Work hor 
izontally on the Work carrying body or head 4 
may be provided as indicated at 20 in Figure 1, 
said means, as shown, comprising elongated 
plates provided with longitudinal slots 2 
through which the plates may be bolted to the 
top face of the body or head 4, as at 22, and 
the plates having turned up inner end portions 
; 23 between which the work is placed after the 
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2,260,662 
plates have been accordingly adjusted on the 
body or head 4 for work of a given width. How 
ever, in so far as the present invention is con 
cerned, other provision may be obviously made 
for the purpose, and similarly for positioning the 
vertical work with relation to the abutment plate 

. - 

In some cases, particularly when the Work car 
rying body or head 4 is only reciprocated in a 
straight line for plain cutting operations, as 
hereinbefore described, speedier operation of Said 
work carrying body or head 4 may be accom 
plished by substituting a double cam 24 in place 
of the hereinbefore described cam 8 as shown 
in Figure 8, the diametrically opposed wings 25 
of said cam f24 acting alternately upon the ac 
tuator lever 4 in substantially the same man 
ner as the aforesaid cam 8, it being, of course, 
understood that when the double calm 24 is used, 
a corresponding double cam (not shown) must 
be used in connection, therewith in place of the 
hereinbefore described can which controls 
the reciprocation of the undercarriage 5. 
. By the use of the fluid pressure actuated Work 
clamping means of the present invention all 
manual labor is eliminated except in the placing 
of the work in and removing it from between the 
clamping plates 29 and 47 and their respective 
abutments. 
While the herein illustrated and described 

structure embodies a practical adaptation of the 
invention, it is obvious that considerable altera 
tion and modification may be made therein with 
out departing from the spirit and scope of the 
invention as defined by the appended claims. 
The invention, therefore, is not limited to the 
Specific Construction and arrangement shown. 
What is claimed is: 
1. In a conventional machine of the character 

described and including a work carrier movable 
into and out of Working relation to the cutting 
means of the machine and having provision for 
intermittently actuating said work carrier from 
and back to a normal position in which it is 
retained throughout a Substantial period of rest, 
the combination therewith of a vertical abutment 
provided at the forward end of the work carrier 
in the direction of travel of the latter toward the 
cutting means of the machine, a work clamping 
plate movably mounted in opposed cooperative 
relation to said vertical abutment and having 
provision in its support for yieldably holding it 
normally Spaced ahead of said abutment, said 
Work carrier having a horizontal work support 
ing portion, a clamping plate mounted above and 
having provision for guided vertical movement 
toward and from said horizontal work support 
ing portion, means for yieldably holding said 
horizontal clamping plate in normal spaced re 
lation to Said horizontal work supporting por 
tion of the Work carrier, and controlled fluid 
preSSure power means for effecting a simultane 
ous actuation of Said vertical and horizontal 
clamping plates respectively toward said verticai 
abutment and said horizontal work supporting 
portion of the Work carrier, said power means 
comprising a longitudinally alined pair of recip 
rocatory actuator bars each common to both the 
vertical clamping plate and the horizontal 
Clamping plate and having portions coacting in 
interengagement with supporting portions of said 
clamping plates whereby forced longitudinal 
movement of Said actuator bars apart is trans 
lated into like movement of said supporting por 
tions of the clamping plates perpendicularly with 
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respect to the actuator bars and in the direction 
away from the vertical abutment and the hori 
Zontal supporting portion of the work carrier, re 
Spectively, spring means connecting said actu 
ator bars and yieldably holding them in normal 
abutting relation to each other, a vertically dis 
posed power cylinder mounted on Said Work car 
rier above said actuator bars, a reciprocatory pis 
ton in Said cylinder, said piston having an axial 
stem extending downwardly therefrom and pro 
jected With leaktight fitting through an opening 
provided therefor in the bottom end wall of the 
cylinder, a Wedge-shaped head secured on the 
lower end portion of the piston stem outside the 
cylinder, the apex edge portion of said head ter 
minating above said actuator bars and coinciding 
With the Vertical plane where the ends of said 
actuator bars meet in normal abutting relation 
to each other, and valve controlled means for 
alternately supplying fluid under pressure to the 
cylinder at either side of the piston therein and 
simultaneously evacuating the pressure fluid 
from the cylinder at the side of the piston oppo 
site to that at which the fluid is supplied. 

2. The herein described work holding means 
comprising, in combination with a work carrier 
movable into and out of cooperative relation to 
the cutting element of a mortising and tenoning 
machine or the like, a reciprocatory undercar 
riage having provision for effecting the operation 
of the Work carrier, said undercarriage also hav 
ing provision for retracting it to a normal inac 
tive position and for yieldably holding it in such 
position, means including a rotating cam mount 
ed on Said undercarriage and constantly held in : 
Working relation to a stationary stop element on 
the frame of the machine under the influence 
of the retracting and yieldable holding means 
of said undercarriage, said cam being formed to 
effect movement of said undercarriage from its 
normal position and having Opposed concentric 
portions, one portion for the holding of the un 
dercarriage at rest in its retracted position dur 
ing a definite period of time and the other por 
tion for likewise holding the undercarriage in its 
operated position, Work clamping and holding 
means on Said Work carrier, said means includ 
ing a power cylinder, a valve controlling a sup 
ply of fluid under pressure to said power cylin 
der whereby to alternately render the work i 
clamping and holding means effective and inef 
fective, and actuating means for Said Valve in 
cluding an auxiliary cam rotating With said un 
dercarriage actuating cam in timed relation 
thereto, said auxiliary cam having a low concen 
tric portion and an opposed high concentric por 
tion, an actuator lever in cooperative relation to 
said auxiliary cam and having an operable con 
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nection with said controlling valve whereby the 
Valve is reciprocated for the control of the alter 
nate Supply of pressure fluid to the power cylin 
der, the Connection between said actuator lever 
and the Valve including means for yieldably 
holding Said actuator lever constantly in engage 
ment With said auxiliary cam. 

3. In a machine of the character described, in 
cluding a base, a work carrier movable into and 
Out of Working relation to a cutting means of 
the machine, a vertical abutment at the forward 
end of the work carrier in the direction of travel 
of the latter towards the cutting means of the 
machine, a work clamping plate movably mount 
ed in opposed cooperative relation to said vertical 
abutment, tWO horizontally movable reciprocating 
elements mounted in the carrier and having their 
ends normally spring held in engagement with 
each other, a cam carried by each of the ele 
ments and adapted to engage the Work clamping 
plate on the outward movement thereof, a V 
shaped head adapted to be moved between the 
abutting ends of the elements, a power means for 
Operating said V-shaped head, a second Working 
plate movable at right angles to the first work 
clamping plate, and cams carried by the recipro 
cating elements for operating the second work 
clamping plate at right angles to the first work 
clamping plate, whereby the two work clamping 
plates are simultaneously moved to clamping po 
sition. 

4. In a machine of the character described, in 
cluding a base, a Work carrier movable into and 
Out of Working relation to a cutting means of 
the machine, a cam for causing such movement 
of the work carrier, a vertical abutment at the 
forward end of the work carrier in the direction 
of travel of the latter towards the cutting means 
of the machine, a work clamping plate movably 
mounted in opposed cooperative relation to said 
vertical abutment, two horizontally movable re 
Ciprocating elements mounted in the carrier in 
the same plane and having spring means for nor 
mally holding the ends thereof in engagement 

5. With each other, a cam carrier by the Outer end of 
each reciprocating element and engaging the work 
clamping plate, a Second work clamping plate 
arranged at right angles to the first work clamp 
ing plate, a cam carried by each reciprocating 
element arranged at right angles to the first 
mentioned can and engaging the Second Work 
Clamping plate, and a vertically movable wedge 
shaped head adapted to be forced between the 
abutting ends of the reciprocating elements for 

5 forcing the same Outwardly to cause the cams to 
simultaneously move to clamping position. 
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