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John F. Freeman, Worthington, and James W. Smelker 
and Albert Miller Rockwood, Columbus, Ohio, as 
signors, by mesne assignments, to Bond Nail, Incor 
porated, Columbus, Ohio, a corporation of Oihio 
Application October 19, 1955, Serial No. 541,326 

7 Claims. (CI. 1-46) 

The inventions disclosed in this application relate to 
nailing machines and are particularly useful in connec 
tion with semi-automatic nailing machines which are 
portable and which are operated by striking a reciprocat 
ing plunger with a hammer or mallet. It is illustrated 
by such a semi-automatic nailing machine. 
Many such nailing machines have been heretofore de 

signed. While saving much valuable skilled labor in that 
one man can by the use of such machines drive many 
more nails than he can by the old fashioned way of driv 
ing nails yet such nailing machines have either been 
heavy, cumbersome and hard to handle or are subject to 
frequent breakage thus causing frequent work stoppages. 

It is an object of our invention to provide a semi-auto 
matic nailing machine which is both light in weight and 
rugged in construction, thus having ease of operation and 
substantial absence of failure. 
A further object of our invention is to provide such a 

semi-automatic nailing machine which is easy to load and 
reload. 
The semi-automatic nailing machines in which our in 

ventions are especially useful are as stated operated by 
striking a reciprocating plunger with a hammer or mallet. 
In actual practice in the use of such portable semi-auto 
matic nailing machines, the blows from the hammer or 
mallet are often not perfectly aligned with the plunger. 
That is, the blows usually glance off the plunger at vary 
ing angles of deflection. This causes the plunger to tend 
to rotate about its longitudinal axis. If the plunger is not 
allowed to rotate, the force tending to rotate it will cause 
the plunger to wear unevenly and may often cause some 
thing to break. 

It is therefore a further object of our invention to pro 
vide a driving means which uses a cylindrical plunger to 
actuate a floating nail driving blade whereby the plunger 
is at all times free to rotate, resulting in uniform wear 
of the plunger shaft and a minimum of breakage. 

Also, in the type of nailing machine to which our in 
vention especially relates, the plunger reciprocates down 
ward and upward, the downward force being supplied by 
the hammer striking the plunger and the return or up 
ward moving force being supplied by a spring which tends 
to drive the plunger upward out of the housing. It is 
therefore necessary to stop the upward movement of the 
plunger when the plunger reaches its outermost predeter 
mined position, an operation which produces impact 
forces having magnitudes sufficient to shear a stopping or 
retaining pin. 

It is a further object of our invention to provide novel 
means for stopping the plunger when it reaches its pre 
determined outermost position. 
More specifically, it is a further object of our invention 

to provide means for resiliently stopping the plunger 
when it reaches its predetermined outermost position so 
that the impact forces are reduced to within non-shearing 
limits. 
As stated above, many such nailing machines have been 

heretofore designed. In general, these machines are con 
structed with a work surface engaging face which is de 
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surface to be nailed when the machine is in proper nail 
ing position. The work surface engaging face of a given 
naulung machine is arranged so that it cooperates with 
the rest of the structure Lo fix the angle at which nails 
Will be driven into the work surface. Since the work 
Surface engaging face is not usually adjustable, a given 
nailing machine can usually properly drive nails at only 
One angle, and is not a satisfactory instrument for driving 
nails at other angles. Altnough a nailing machine 
adapted to properly drive nails at one angle may be used 
to drive nails at other angles by tilting the machine so 
that the Work Surface engaging face makes an angle with 
the work surface, the results are not likely to be satis factory. 

Therefore, where a workman has occasion to drive 
nails both perpendicular to the work surface, which is 
generally the case when he is putting down sub-flooring, 
and at an angle of approximately 45° with the work sur 
face, which is generally the case when he is putting down 
finished flooring, he is required to use two different nail 
ing machines. Moreover, the nails used for the sub-floor 
ing are usually thicker and have a larger head than the 
nails used for securing the finished flooring. This re 
quires the Workman to carry an additional nailing ma 
chine from job to job, which adds weight and takes up 
valuable Space in his tool chest and presents, in addition, 
an unnecessary economic burden. 

It is therefore an object of our invention to provide a 
portable nailing machine which is adaptable to driving 
nails at more than one angle with the work surface. 

It is a further object of our invention to provide a nail 
ing machine in which the nail driving means is carried 
in a housing and nails are carried in a nail carrying means 
including a nail magazine, disengageably secured to the 
housing from which the nails are fed into cooperating 
position with the nail driving means so that the nails can 
be driven from the machine. 

It is a further object of our invention to provide an 
arrangement in which the nail carrying means, including 
the nail magazine, has a work surface engaging face, 
whereby the nail carrying means cooperates with the hous 
ing to determine the angle at which the nails will be 
driven into the work Surface when the work surface en 
gaging face is in face to face contact with the work sur 
face. 

It is a further object of our invention to provide an 
arrangement whereby the nail carrying means, including 
the magazine, may be removed easily and quickly from 
the housing. 

It is a further object of our invention to provide a nail 
ing machine having interchangeable nail carrying means 
each cooperating with the housing to drive nails at a 
different angle and if desired to supply different types of 
nails So that nail carrying means cooperating to drive one 
type of nail at one angle with the work surface may be 
replaced easily and quickly by nail carrying means co 
operating to drive the same or a different type of nails 
at a different angle with the work surface. 

Further obiects and features of our invention will be 
understood from the following specification and claims 
when considered in connection with the accompanying 
drawings illustrating an embodiment of our invention. 

In the drawings illustrating an embodiment of our in 
vention: . 

Fig. 1 is a side elevational view, partly in section, of 
one embodiment of our invention; 

Fig. 2 is a rear elevational view of said embodiment 
of our invention with the nail stop plate removed and 
with the means for positively urging nails through the 
nail carrying means removed, and also with the upper 
and lower parts of the machine broken away; 

Fig. 3 is a sectional view taken along line 3-3 of 
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Fig. 1 with the means for positively urging nails through 
the nail carrying means removed; 

Fig. 4 is a sectional view taken along line 4-4 of 
Fig. 1; 

Fig. 5 is a sectional view taken along line 5-5 of 
Fig. 1; 

Fig. 6 is a sectional view taken along line 6-6 of 
Fig. 4; 

Fig. 7 is an enlarged view of the plunger retaining 
means shown in the embodiment of Fig. 1; 

Fig. 8 is a front elevational view of the stripper plate; 
F Fig. 9 is a side elevational view of the stripper plate of 
ig. 8: 
Fig. 10 is a side elevational view of the blade; and 
Fig. 11 is a plan view of the drive washer. 
Referring now to Fig. 1, it is seen that the embodi 

ment of our invention illustrated comprises generally a 
housing 20, a nail driving means 40 received in the 
housing 20, and a nail carrying means 60 disengageably 
Secured to housing 20, a nail aligning means 72 secured 
to nail carrying means 60, and a nail feeding means 90 
pivotally secured within housing 20 for feeding nails 
one at a time into cooperating position with the nail 
driving means 40 so that said driving means 40 may drive 
the nails and thus eject them from said nail aligning 
means 72. 

Still referring to Fig. 1, it is seen that the housing 20 
comprises a hollow generally horizontal U-shaped body 
2 (also shown in Fig. 3) closed at both ends, and a 
generally vertical head 22 extending upwardly from one 
end of the body 21. As particularly seen in Fig. 3, the 
body 2 has an inwardly projecting longitudinal and 
horizontal ear or flange 23, partially closing its open 
lower side. The ear or flange 23 has a machined face 
24, which face is perpendicular to the longitudinal axis of 
the head 22. The housing 20, preferably cast from 
aluminum alloy, is cast integral with a bored pre-cast 
steel sleeve 25, in which the nail driving means 40 recip 
rocally operates. The longitudinal axis of the sleeve 
25 coincides with the longitudinal axis of the head 22 
so that the bore of said sleeve is thus perpendicular to 
the machined face 24. Axially disposed along the pe 
riphery of the bore of the sleeve 25 is a rectangular 
keyway 26 which is positioned so that it extends outward 
from the bore toward the front of the housing 20. This 
keyWay 26 is provided as a guideway for the driving 
blade and for an ear on the drive washer (all of which 
will be described fully later herein) and as a shoe where 
by said blade and washer may be initially assembled 
and whereby the parts may be afterwards disassembled 
should need arise. The keyway 26 is in communication 
with the front face of the head 22 by means of a radial 
passage 27 Spaced downward from the top of said head 
and having its central axis perpendicular to the root face 
of said keyway. The passage 27 (Fig. 7) extends 
through the head 22 and through the sleeve 25 and is 
countersunk in the sense that the bore 27a or portion 
of the passage within the head 22 has a larger diameter 
than the diameter of portion 27b of the bore 27, through 
the wall of the sleeve 25. The portion 27a extends from 
the outer face of the front side of the head 22 to the 
outer face of the sleeve wall and is provided with threads 
so that the passage 27 may threadably receive retaining 
means 5 associated with the driving means 40 which 
will be described in full at a later point. 

Extending rearwardly from the body 2 is a generally 
vertical longitudinally extending ear 28 having a hole 
passing laterally through it, said ear constituting part of 
means for aligning the rear end of the nail carrying 
means 60 with the rear end of the nail driving means 40 
pivotally connecting the nail carrying means 60 to the 
housing 20. Also the base 2 is enlarged at the front 
at the lower part of the head 22 laterally outward from 
each side of its base as at 29 (see Fig. 2). The enlarge 

ents on each side have a vertical hole into each of which 
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4. 
is pressed a dowel pin, such as pin 30, to provide an 
appropriate standout which constitutes means cooperat 
ing with the nail carrying means 60 to align the front 
end of said nail carrying means 60 with the front end 
of the nail driving means 40. The base of the head 22 
also has a frontwardly extending projection 31 (see 
Fig. 1) for cooperating with the nail carrying means 60 
to disengagingly hold said nail carrying means in a closed 
position relative to the housing 20. The top of the body 
21 and back side of the head 22 are provided with 
threaded hcles so that a handle 32 may be attached there 
to by screws such as 33. 

Still referring to Fig. 1, it is seen that the nail carrying 
means 60 comprises a magazine 61 having a machined 
horizontal face 62 which engages the face 24 of housing 
20 in face to face contact, and is preferably cast from 
aluminum alloy. Extending vertically from the machined 
face 62 of magazine 61 and adjacent to one end thereof 
are two longitudinally extending, laterally disposed ears 
64 and 65 (seen best in Fig. 2) each having a hole pass 
ing laterally through it, so that when ear 28 is positioned 
between ears 64 and 65, the lateral holes passing respec 
tively through each ear will align with one another and 
cooperate in receiving a hinge pin 66 to provide the pivot 
al means connecting the housing 20 to the nail carrying 
means 60. The pin 66 is of conventional type and is 
removably maintained in position by snap rings such as 
67. If necessary, shims may be disposed between the 
contact surfaces of the ears to eliminate galling of the 
two contacting aluminum surfaces and to eliminate any 
excessive side play of ears 64 and 65 relative to ear 28. 
This structure completes the means for aligning the rear 
end of the nail carrying means with rear end of the nail 
housing referred to above. 

Passing longitudinally through the magazine there is 
a generally inverted L-shaped nail guiding passage 68 
(best seen in Figs. 2 and 3) having one leg vertical and 
the other leg horizontal and arranged to form an exposed 
longitudinal horizontal lip 69, spaced from but adjacent 
to the machined face 62, upon which nails may be slid 
ably moved through the nail guiding passage 68 and 
therefore longitudinally through the magazine 61. As 
is seen in Fig. 3, the ear 23 of body 21 provides a partial 
roof for the nail guiding passage 68 whereby the nails 
in said passage would be prevented from falling out the 
top if the mailing machine were upset. Closing the en 
trance of the nail guiding passage 68, at the pivoted rear 
end of the magazine 61, is a nail stop plate 79 (See Fig. 
1) removably secured to the back face of the Inagazine 
61 by means of a single bolt, such as 71. Secured to the 
vertical lateral front face of magazine 61 farthest from 
the pivoted end is a nail aligning means comprising an 
assembly 72, which receives nails from the nail guiding 
passage 68 and aligns them, one at a time, in cooperating 
position with the nail driving means 40 So that one nail 
will be ejected from the carrying means 60 for each 
operation of the nail driving means 4. . 

Referring generally to Fig. 1, and also particularly to 
Figs. 4, 5, 6, 8 and 9, it is seen that aligning means 72 
comprises a generally channel shaped front plate 73, pref 
erably made of steel, having forwardly extending gener 
ally horizontal ribs 74 and 75. The front plate 73 has a 
centrally located rectangular vertically extending driving 
throat 76 along the face opposite to that from which ribs 
74 and 75 extend. Disposed between the plate 73 and the 
magazine 61 and making face to face contact therewith 
is a stripper plate 77, preferably made from steel, having 
an inverted L-shaped passage therein aligned with the 
inverted L-shaped nail guiding passage 66 and connect 
ing said passage with the driving throat 76. The front 
plate 73 and stripper plate 77 are secured to the magazine 
61 in their properly aligned positions by means of Suit 
able fasteners such as bolts 78. The face of the plate 77 
in contact with the plate 73 has its upper lateral edge 
chamfered as at 77a for reasons which will be described 
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later. The plate 73 has two vertical holes such as 79 
which are positioned to receive the pins 30 and cooperate 
with said pins to properly align the front end of the nail 
carrying means 60 with the housing 20. Attached to the 
front of the plate 73 is a latch spring 80 which cooperates 
with the projection 31 of the housing 20 to disengagingly 
lock the nail feeding means 60 to the housing 20. 
The nail driving means 40 will now be described. Re 

ferring generally to Fig. 1, it is seen that the nail driving 
means 40 comprises a cylindrical plunger 41, preferably 
made of steel, slidably and rotatably received in the bore 
of the sleeve 25. The plunger 41 has an enlarged head 
42 formed at its upper end and has, adjacent to its lower 
end, two annular grooves 43 and 44, spaced axially from 
each other. Received in groove 43 is a horseshoe shaped 
drive washer 45, preferably made from steel, having an 
ear 46 (best shown in Fig. 11) and arranged so that the 
plunger 41, is free to rotate within the central opening of 
drive washer 45 while the ear 46 slidably moves in the 
keyway 26. Also slidably received in the keyway 26 and 
in cooperating position with the ear 46 of the drive washer 
45 is a floating blade 47. The blade 47 has a projection 
48 which is received by groove 44 so that the blade is 
floatingly carried by the plunger 41. That is, the blade 47 
is free to move relative to the plunger 41 for small dis 
tances longitudinally while plunger 41 remains free to 
rotate within the bore of sleeve 25. When the plunger 41 
is stationary or is moving upward, the blade 47 is carried 
by the lower lip of the annular groove 44. When the 
plunger is moved downward, such as by a blow from a 
hammer, the blade 47 floats upward relative to the plunger 
41 until its upper end comes in contact with the ear 46 of 
the drive washer 45 at which point the downward force 
of the plunger 41 is transmitted through the drive washer 
45 to the blade 47 thereby driving the blade 47 downward. 
This type of construction including the drive washer 45 
allows the use of high strength material to withstand im 
pact and at the same time allows the use of a less expen 
sive plunger. The washer 45 thus allows the use of a 
solid plunger which is necessary to keep the plunger from 
breaking. This type of construction prevents uneven 
wear on the plunger wall, due to glancing blows of the 
hammer striking the head, normally asociated with nail 
ing machines having a square or rectangular plunger. A 
glancing blow tends to rotate the plunger, which would 
cause uneven wear on the wall of the plunger if the 
plunger were prevented from rotating. The arrangement 
just described overcomes this difficulty since the plunger 
is at all times free to rotate. The lower end of the blade 
47 is slidably guided by the keyway 76 of the plate 73, 
which is in alignment with keyway 26, and is thus guided 
into cooperating position with the head of the nail to be 
driven, where it engages said nail, driving it from the nail 
feeding means 60. The upper portion of the blade 47 is 
always maintained in sliding contact in the keyway 26 
by the plunger 41. When the plunger is in its uppermost 
position the lower end of the blade is slidably received 
in driving throat 76, and is maintained in sliding contact 
therewith by means of a retainer plug 49 which is pressed 
into the bore of the sleeve 25 and has its bottom face com 
plementing housing 20 in completing the machined face 
24. So that only one nail will be driven at a time, the 
thickness of the blade 47 must be slightly smaller than 
the thickness of the thinnest nail to be driven; and the 
keyway 76 must be of a thickness slightly greater than 
the thickest nail to be driven and slightly smaller than 
twice the depth of the thinnest nail to be driven. The 
driving means 40 has a compression spring 50. The de 
sign of this spring is important. An external spring can 
thus be used having a low spring rate and giving a uni 
form distribution of return force which keeps the plunger 
from binding. The spring 50 surrounds the shaft of the 
plunger 41. It has one of its ends in contact engage 
ment with the head 42 of the plunger 41 and has its other 
end in contact engagement with the top of sleeve 25 The 
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6. 
spring 50 operates at all times to urge the plunger upward 
in sleeve 25, thereby providing the means for returning 
the plunger 41 to its uppermost position after a nail has 
been driven. -- - - - - - 

To prevent the spring 50 from driving the plunger 41 
clear out of the sleeve 25, we provide a retaining means 
5 which operates to stop the upward movement of the 
plunger. 41 at a predetermined point. As shown in detail 
in Fig. 7, the retaining means 51 includes an externally 
threaded plug 52 having an enlarged head 53 formed at 
one end. Passing longitudinally through the plug 52 is a 
Substantially cylindrical passage 54. However, formed 
at the inner end of passage 54 is a rounded inwardly pro 
jecting annular rib 55. Within the cylindrical passage 54 
and extending partially within the rib 55 is a hollow cylin 
der 59 of resilient bonding material such as rubber. The 
hollow of the cylinder 59 together with the rib 55 defines a 
cylindrical space in which we position one end of a pin 56. 
The pin 56 has a relatively small end 57 in the cylindrical 
Space of the cylinder 59 and a relatively large end 58 
positioned in the bore 27b of the sleeve 25. The two ends 
57 and 58 of the pin 56 meet in a filleted portion, the sur 
face of which conforms to a degree with the inner surface 
of the rib55. The portion 57 has a diameter slightly less 
than the diameter of the circular opening formed by the 
rib 55, and the portion 58 adjacent to the other end has a 
diameter several thousandths of an inch less than the 
Smaller diameter of the bore 27b, said portions 57 and 58 
meeting each other in said filleted surface. The portion 
57 extends into the passage 54 of plug 52 through the 
opening described by the annular rib 55 so that the an 
nular rib 55 is adjacent to the filleted surface connecting 
portions 57 and 58. The pin 56 is resiliently bonded to 
the housing by means of the resilient hollow cylinder 59. 
The plug 52 is screwed into the bore 27a of housing 20 
so that that portion 58 of pin 56 extends through the bore 
27b of sleeve 25. The pin 56 thus has its free end ad 
jacent to the plunger 41. The top of ear 46 of driving 
Washer 45 is in contact with the portion 58 of pin 56 when 
the plunger 41 is in the uppermost position. Thus it is 
seen that the pin 56 restricts the upward movement of the 
plunger 41 so the plunger may not move upward beyond 
a predetermined point. After a nail has been driven the 
Spring 50 cooperates with the sleeve 25 to drive the 
plunger 41 upward. When the ear 46 of drive washer 45 
reaches the pin 56, the upward movement of plunger 41 
is suddenly stopped, resulting in impact forces being trans 
mitted to the pin 56. If the pin 56 were rigidly secured, 
the plunger 41 would theoretically be stopped in zero dis 
tance resulting in impact forces of magnitude sufficient 
to shear the pin 56 and to shear the ear 46 from the drive 
member 45. To overcome this shearing effect we have 
resiliently mounted the pin 56 so that it may move several 
thousandths of an inch in bringing the plunger 41 to a 
stop. This reduces the magnitude of the impact forces to 
a point where they are no longer sufficient to shear the pin 56. 

I also provide in my nailing machine, nail feeding means 
generally designated as 90 for continually and positively 
urging the nails longitudinally forward through the nail 
guiding passage 68 of the nail carrying means 60 into 
cooperating position with the nail driving means 40. The 
nail feeding means 90 for urging the nails forward is 
carried in part within the body 21 of housing 20 and 
in part within the nail guiding passage 68 of the nail 
carrying means 60, and comprises a floating U-shaped 
bracket 91 pivotally connected at its open end to housing 
20 by means of a pin 92. The U-shaped bracket 91 rotat. 
ably carries a Spring roller 93 adjacent to its closed end. 
The roller 93 is mounted on an axle 97 extending through 
the legs of the bracket 91 and into the side of the base 
21 of the housing 20. If desired, the axle 97 may be 
shortened so that it extends through the legs of the bracket 
91 and not into the base 21. Other means of securing 
the axle end of bracket 91 to the base 21 or of restrain 
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ing its movement in one direction may be provided if de 
sired, or the axle end of 91 may be left absolutely free 
in the base 21. Passing over the roller 93 is a nail follower 
spring 94 having one end attached to the pin 92 and hav 
ing the other end attached to a channel shaped nail fol 
lower 95 as at 96. The nail follower is slidably posi 
tioned in the nail guiding passage 68 of the nail carry 
ing means 60 and is in contact engagement with the rear 
most or last nail in the passage 68. The nail feeding 
means 90 for urging the nails forward is arranged so that 
when the housing 20 is closed, the spring 94 exerts a con 
tinual positive force keeping the follower 95 in contact 
engagement with the said last nail so that it positively 
urges the nails into cooperating position with the nail 
driving means 40. 
As is evident from the foregoing description, we pro 

vide an arrangement whereby the nail carrying means 60 
may be removed easily and quickly from the housing 20 
by releasing the latch spring 80 and removing one or both 
of the snap rings 67 and the pin 66. This allows one 
nail carrying means to be substituted for another nail car 
rying means with little effort inasmuch as we make the 
nail carrying means interchangeable. With this in mind, 
we have provided an arrangement whereby the nail carry 
ing means will cooperate with the housing 20 to deter 
mine the angle at which the nails will be driven into the 
work surface so that one nail carrying means, such as 60 
(shown in Fig. 1), which cooperates with the housing 20 
to drive the nails at an angle of approximately 45° with 
the work surface, may be quickly and easily replaced 
by another nail carrying means such as 160. Such other 
nail carrying means 160 is shown in Fig. 12 and carries, 
if desired, the same type of nails or, if desired, a different 
type of nails. The nail carrying means 160 cooperates 
with the housing 20 to drive nails at another angle, such 
as 90 with the work surface. The angle at which the 
nail carrying means cooperates to drive the nails is deter 
mined entirely by the particular nail carrying means used 
and of course may be any predetermined angle from 0 
to 90 with the work surface depending upon the construc 
tion of the particular nail carrying means, which construc 
tion in this respect will now be described. 

Referring now again to Fig. 1, it is seen that the nail 
carrying means 60 is cast integrally with a support por 
tion 81 projecting from its lower side in a position adjacent 
to the end at which the nails are ejected. The support 
81 has a work surface engaging face 82, which is prefer 
ably covered with a floor mat 83 to prevent scratching 
the work surface. As seen in Fig. 1, the work surface 
engaging face 82 makes an angle of approximately 45 
with the plane of action of blade 47. Thus when the 
face 82, or the floor mat 83, if such is used, is in face 
to face engagement with the work surface, the nails are 
ejected from the nailing machine and driven into the 
work surface at an angle of approximately 45 therewith. 
In the particular embodiment shown, the leg 75 of plate 
73 has an angular laterally extending groove 84 cut in 
its bottom face having one face parallel to and one 
face perpendicular to the work engaging face 82 of sup 
port 81. The groove 84 cooperates with the beading 200 
of the board being nailed to keep the nailing machine in 
the proper position relative to the work surface. 
The operation of our nailing machine has already been 

described relative to the various independent operations 
of the subassemblies. The general operation will now 
be described with particular reference to Fig. 1. 
To load the nails into the machine, the latch spring 

80 is disengaged from the projection 31 and the nail car 
rying means 60 is swung in an arc away from the hous 
ing 20, exposing the nail guiding passage 68 and carry 
ing the stack of nails 300. The nail follower 95 is there 
by slidably moved automatically to the end of the nail 
guiding passage 68 covered by the nail stop plate 70. 
While the follower 95 is so held, a stack of nails 300 
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8 
heads of the nails are in contact engagement with the lip 
69 whereby the nails are slidably carried by the lip 69 
as best shown in Fig. 3. The nail carrying means 60 
is then swung in an arc toward the housing 20 until the 
latch spring 78 reengages the projection 31 locking the 
nail carrying means 60 to the housing 20. The follower 
95 is thus moved to the position shown in Fig. 1 causing 
the spring 94 to pull the follower 95 into driving en 
gagement with the last nail of stack 300. Before the latch 
spring 80 reengages the projection 31, the pins 30 engage 
the holes 79 properly aligning the nail carrying means 
60 with the housing 20. After the latch spring 80 has 
reengaged the projection 31, the machine is ready for use. 
To drive a nail, the face 82 of the support 86 or the floor 
mat 83, if such is used, is placed in face to face contact 
with the work surface, in the desired position upon said 
surface, relative thereto, and the head 42 of plunger 41 
is struck a solid blow with a hammer or mallet. This 
causes the plunger 41 to move downward against the force 
of spring 50, carrying the drive washer 45 with it. The 
drive washer 45 in turn, by means of ear 46, engages 
the blade 47, driving said blade downward into driving 
engagement with the first nail of stack 300. Said first 
nail (as may be clearly understood) has before this time, 
by action of the forward urging means 90, been positioned 
in the driving throat 76, in cooperating position with re 
gard to the blade 47. The blade 47 thereby drives the 
nail out of the machine into the work surface. Since 
the blade 47 is no thicker than the thinnest nail, it en 
gages only the first nail of stack 300, said nail being 
stripped from the adjacent nail of stack 300 by the stripper 
plate 77. 
The plunger 41 is immediately thereafter returned up 

wardly by means of the spring 50 until the ear 46 of 
drive washer 45 strikes portion 58 of retainer pin 56. 
The force with which the drive washer 45 strikes the 
retainer pin 56 causes the portion 58 of said pin to move 
slightly upward and portion 57 to move slightly down 
ward into the resilient material 59, said pin pivoting upon 
the filleted surface connecting the portions 57 and 58, 
of pin 56 whereby the plunger 41 is resiliently brought 
to a stop and placed in a position to drive another nail. 
Portion 57 moving into the resilient material 59 imparts 
thereto a great amount of the energy to be absorbed 
thus reducing the impact force to a value below that which 
would shear the pin 56 and/or the ear 46 of the washer 
45. After the blade 47 clears the now first nail of stack 
300, during the upward movement of plunger 41, the now 
first nail of stack 300 is fed into the driving throat 76 
into cooperating position with the blade 47 by the nail 
feeding means 90, and the machine is ready to drive an 
other nail. 
Where the nail carrying means 60 of my nailing ma 

chine is used, in laying horizontal flooring, the means 
90 for urging the nails longitudinally through the nail 
carrying means 60 may be omitted since the longitudinal 
axis of the nail guiding passage 68 makes a sufficient 
angle with a horizontal work surface (approximately 45) 
to allow gravity to feed nails properly into cooperating 
position with the nail driving means 40. 
Where this particular arrangement is used, nails may 

be loaded into the machine as previously described, omit 
ting that part of the procedure relating to the nail fol 
lower. Here the machine may also be loaded by rotating 
the nail stop plate 71 covering the end of nail guiding 
passage 68, thereby exposing said nail guiding passage, 
dropping the stack of nails 300 therein and rotating the 
nail stop plate back so it again covers the end of the nail 
guiding passage. 

It is to be understood that the above described embodi 
ments of our invention are for the purpose of illustration 
only and various changes may be made therein without 
departing from the spirit and scope of our invention. 
We claim: 
1. In a nailing machine having a housing, a nail driv 
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ing means comprising; a sleeve within the housing hav 
ing a bore and formed with a longitudinally extending 
keyway along the periphery of the bore of said sleeve, 
a cylindrical plunger received in the bore of said sleeve, 
So as to slidably reciprocate and rotate coaxially there 
with, said plunger having an enlarged portion adjacent 
to one end and formed with two adjacent annular grooves 
near to but spaced from the other end; a flat blade re 
ceived in the keyway of said sleeve so as to slidably 
reciprocate longitudinally within said keyway and hav 
ing a projection near to but spaced from one end thereof, 
said projection being received in the groove of said plunger 
nearest the end of said plunger opposite to the end hav 
ing the enlarged portion so that said blade is carried 
by said plunger which remains free to rotate within said 
bore, said projection having a depth less than the depth 
of said groove and having a width in the axial direction 
of said plunger substantially less than the corresponding 
dimension of said groove, so that said blade is free to 
float for small distances longitudinally relative to said 
plunger; a drive washer having a rectangular ear and 
being received in the other groove of said plunger so 
that it is carried thereby, said plunger remaining free 
to rotate coaxially within the bore of said sleeve, said 
ear being reciprocally and slidably received in the key 
way of Said sleeve and engaging said blade during the 
driving stroke; a compression spring surrounding the 
shaft of said plunger and bearing on said sleeve so as 
to urge said plunger out of the bore of said sleeve; and 
stop means including a stepped cylindrical pin being 
formed with body portions adjacent each end thereof of 
substantially different diameters connected by an inter 
mediate filleted annular surface, and a hollow cylinder 
of resilient material surrounding one end of the pin and 
secured within the housing, said pin being pivotally car 
ried on its filleted surface by the housing so that the 
portion of said pin having the larger diameter is mov 
ably received within the keyway of said sleeve and is 
engaged by the ear of said washer during the driving 
stroke and so that the portion of said pin having the 
smaller diameter is resiliently attached within said hous 
ing; whereby said plunger is free to rotate relative to said 
sleeve, said blade and said drive washer as said plunger 
reciprocates and whereby said plunger is resiliently re 
strained from moving out of the bore of said sleeve by 
said pin engaging the ear of said drive washer. 

2. In a nailing machine, nail driving means including: 
a housing having a bore and formed with a longitudinally 
extending keyway along the periphery of said bore; a 
cylindrical plunger received in said bore so as to be 
coaxially and slidably reciprocable and rotatable therein, 
said plunger having an annular groove adjacent to one 
end; and a blade slidably received in the keyway of said 
housing being longitudinally reciprocable therein and hav 
ing a projection adjacent to one end thereof, said pro 
jection being received in the groove of said plunger, 
having a depth less than the depth of the groove of said 
plunger and having a width in the axial direction of said 
plunger substantially less than the corresponding dimen 
sion of the groove of said plunger; whereby said blade 
is carried by said plunger so that said blade is free to 
float for small distances longitudinally relative to said 
plunger and said plunger is free to rotate within said bore.. 

3. In a nailing machine, nail driving means including; 
a housing having a bore and formed with a longitudinally 
extending keyway along the periphery of the bore of said 
housing; a cylindrical plunger received in said bore so as 
to be reciprocally and coaxially rotatable and slidable 
therein, and formed with two adjacent annular grooves 
near to but spaced from one end; a blade slidably re 
ceived in the keyway of said housing so as to be longi 
tudinally reciprocable therein, having a projection near 
to but spaced from one end thereof, said projection being 
received in one groove of said plunger, having a depth 
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less than the depth of said groove and having a width 75 

10 
in the axial direction of said plunger substantially less 
than the corresponding dimension of said groove so that 
said blade is free to float for small distances longitudi 
nally relative to said plunger; and a drive washer having 
a rectangular ear and being received in the other groove 
of said plunger so that it is carried thereby, said ear being 
slidably received in the keyway of said housing, so as to 
be longitudinally reciprocable therein, and engaging said 
blade in driving contact during the driving stroke, where 
by said plunger is free to rotate relative to said blade and 
said drive washer as said plunger reciprocates. 

4. In a nailing machine having a housing, nail driving 
means comprising; a sleeve in said housing; a plunger 
received in said sleeve so as to be reciprocably slidable 
therein for driving nails from the nailing machine; a 
spring bearing on said plunger so as to urge said plunger 
from said sleeve of said housing; and a stepped pin re 
siliently secured within said housing and formed with 
body portions adjacent each end thereof of substantially 
different cross section and with an intermediate filleted 
surface, said pin being pivotally carried on its filleted 
surface by the housing so that the portion of said pin 
having the larger dimension is movably received in said 
housing, whereby said pin cooperates with said plunger 
to resiliently restrain said plunger from moving out of 
said housing. 

5. In a nailing machine having a housing, nail driving 
means comprising a cylindrical plunger received in said 
housing so as to be reciprocably slidable in a longitudinal 
direction and reciprocably and slidably rotatable about 
its longitudinal axis; a blade received in said housing and 
rotatably and floatingly carried by said plunger; and a 
drive washer reciprocally and slidably received in said 
housing so as to be free to reciprocably slide longitudi 
nally in a channel thereof, said washer being carried by 
said plunger and engaging the blade during the driving 
stroke, so that said plunger is free to rotate relative to 
the housing, blade and drive washer as it reciprocates; 
a spring in compressional engagement with said plunger 
to urge said plunger from said housing; and resilient re 
taining means for retaining said plunger in said housing 
against the urging force of said spring. 

6. In a nailing machine having a housing, nail driving 
means comprising; a plunger reciprocably received in said 
housing; a blade reciprocably received in said housing and 
floatingly carried by said plunger; a spring in compres 
sional engagement with said plunger to urge said plunger 
from said housing; and resilient retaining means for re 
taining said plunger in said housing against the urging of 
said spring. 

7. In a nailing machine having a housing, nail driving 
means comprising a cylindrical plunger received in said 
housing so as to be slidably and rotatably reciprocable 
along and about the longitudinal axis of said plunger; a 
blade slidably received in said housing so as to be lon 
gitudinally reciprocable therein, said blade being float 
ingly carried by said plunger; and a drive washer slidably 
received in said housing so as to be reciprocable longi 
tudinally within a channel of said housing, said washer 
being carried by said plunger and engaging the blade dur 
ing the driving stroke, so that the plunger is free to rotate 
relative to the housing, blade and drive washer as it re 
ciprocates. 
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