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My present invention relates to improvements 
in buffer spring devices for use in drilling ma 
chines of the type disclosed and broadly claimed 
în my United States Letters Patent No. 1,888,668, 
issued November 22, 1932. - 
The drill in the type of drilling machine above 

referred to is mounted on a reciprocating cair 
riage for endwise reciprocating movement that 
is independent of the reciprocating movement of 
the carriage. A pair of compression springs is 
provided for reciprocating the drill at a greater 
speed than that of the carriage. One of these 
Springs acts as a propelling spring for the drill 
to produce its operative stroke and the other of 
said springs acts as a buffer spring for starting 
the comparatively heavy drill on its upward 
stroke and accelerate its movement. The pro 
pelling Spring is placed under tension by the drill 
during its return stroke and drives said drill by 
its expanding movement at high velocity during 
itS Operative stroke. The buffer Spring is placed 
Ender tension during the first part of the re 
turn stroke and its expanding movement during 
the latter part of the stroke retracts the drill at 
high velocity. Due to the high velocity at which 
the drill is operated, the life of ordinary pro 
pelling and buffer Springs is relatively short. 
The objection to the ordinary propelling 

Spring Was Overcome by Substituting therefor a 
Ovel Spring device disclosed and broadly claimed 

in my United States Letters Patent No. 1,930,098, 
issued October 10, 1933, and entitled “Spring de 
vice for drilling machines.' 

It is well known that it is not the normal com 
pression and expansion of a compression spring 
that shortens its life, but the stretch thereof that 
takes place beyond the normal expansion of a 
Spring expanding at high velocity. 
The objects of this invention are: first, to pro 

vide positive i means for preventing a buffer 
spring from stretching beyond its normal ex 
panding limit; second, to provide a buffer spring 
assembly that will not loosen up or come apart 
under the terrific strain placed thereon by the 
high velocity of the drill and its reciprocatory 
travel; third, to provide a buffer spring assembly 
that can be quickly and easily placed in its oper 
ative position in a drilling machine while in the 
field; and fourth, to provide a buffer spring as 
sembly in which the several parts thereof can 
be put together without the use of tools. 
To the above end, generally stated, the inven 

tion consists of the novel devices and combina 
tion of devices hereinafter described and defined 
in the claims. - - - 

7 Claims. (Cl. 267-1) 
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In the accompanying drawing which illus 
trates the invention, like characters indicates 
like parts throughout the several views. - 

Referring to the drawing: 
Fig. i. is a fragmentary perspective view of a 

driliing machine having the present invention 
embodied therein; un Fig. 2 is an enlarged view of the buffer spring 
assembly in central longitudinal section and also 
showing, fragmentarily, associated parts of the 
drilling machine; 

Fig. 3 is a view corresponding to Fig. 2, but 
showing only the lower portion of the buffer 
spring assembly and the lower cross-head of the 
drilling machine; . . . . 

Fig. 4 is a bottom plan view of the buffer 
spring assembly, as shown in Fig. 3; 

Fig. 5 is a view in horizontal section taken on 
the line 5-5 of Fig. 3; . . . r 

Fig. 6 is a view corresponding to Fig. 5, with 
the exception that the collar quadrants are sepa 
rated from the sleeve member; . 

Fig. 7 is a view partly in elevation with the 
sleeve member and the collar quadrants Sepa 
rated, as shown in Fig. 6; and 

Fig. 8 is a view showing One of the rubber 
bands used in holding the collar quadrantS ap 
plied to the sleeve. 
Of the parts of the drilling machine shown, 

it is important to note the drill 9, the main frame 
i, the carriaget, the tilting frame 2, the con 
necting rods 3 for reciprocating the carriage i? 
on the frame 8, the drill propelling spring de 
vice is, the buffer spring assembly 5, which is 
the subject matter of the present invention, and 
the friction grip 6. The drill 9 includes a body 
fi in the form of a long round steel rod and a 
cutter 8 on one end of said body. This drill 
9 is mounted on the carriage for compound 
reciprocating and rotary movements. 
The tilting frame 2 includes a pair of later 

ally, spaced guide posts 9 and a pair of cross-tie 
plates 2 rigidly secured thereto and held later 
ally spaced thereby, the one from the other. A 
striker plate-2- for the grip 6 rests on the cross 
tie plates 2 and is secured thereto. 
The carriage includes an upper cross-head 

28 siidably mounted on the posts 9, a lower 
cross-head 23 that affords a spring base and a 
pair of rods 24 which hold said lower cross-head 
suspended from the upper cross-head 22 between 
the cross-tie plates 20. The drill 9 extends 
axially through the spring device 4 and the 
buffer spring device 5. Said spring device 4, 
at its outer end, is attached to a rotatable bear 
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ing 25 on the cross-head 22 and is oscillated dur 
ing reciprocatory movement of the carriage 
by connections 26 from said bearing to the tilting 
frame 2. 

Obviously, the bearing 25 and hence the upper 
cross-head 22 afford a base of resistance for the 
spring device 4 and the spring of the buffer 
spring device 5 rests on the lower cross-head 23 
which affords a base of resistance therefor. The 
friction grip 6 is mounted on the drill body 
between the spring device 4 and the buffer 
spring assembly 5. Normally the cutter 8 of 
the drill 9 rests on the material being drilled, 
the friction grip 6 just contacting the striker 
plate 2 and the fully expanded buffer Spring 
assembly 5 just contacting the friction grip 6. 
Operation of the drilling machine thus far 

described may be briefly described as follows, to 
Wit: 
As the carriage starts on its upward travel, 

the buffer spring assembly 5 is compressed 
against the friction grip 6 and absorbs the shock 
of starting the comparatively heavy drill 9 on its 
upward stroke. As the carriage gradually slows 
down and comes to a stop at the upper end of its 
travel the compressed buffer spring assembly 5 
expands thus retracting the drill 9 to a much 
higher speed than that attained by the carriage 
flat any point of its travel. During this up 
ward travel of the drill 9, the grip 6 engages the 
propelling spring device 4, compresses the same 
under powerful tension and at which time the 
propelling spring device 4 absorbs the shock of 
the drill 9 and brings the same to a stop at the 
limit of the upward travel of the carriage . 
Downward movement of the carriage gives the 
drill 9 a powerful downward throw Which is a C 
celerated by the expansion of the compressed 
propelling spring device 4 and causes the drill 9 
to attain a high velocity as it travels to its Work. 
At or practically at the end of the downward 
stroke of the drill 8, the grip 6 is brought to a, 
stop by its engagement with the striker plate 26 
and as the drill 9 advances into the Work, it 
drives itself through the grip 6 by the force of 
its momentum. The feeding of the drill 9 through 
the grip 6 takes place at a series of almost im 
perceptible steps of movement. 

For the purpose of this case, it is not thought 
necessary to describe in detail the rotary move 
ment imparted to the drill 9 except to state that 
during the downward travel of the carriage if, 
and while the grip 6 is in engagement With the 
spring device f4, said spring device is given a 
turning movement about its longitudinal axis 
by the connections 26 which imparts a like move 
ment to said drill by frictional engagement be 
tween the spring device 4 and the grip 6. 

Referring now to the buffer Spring assembly 5, 
in detail, the same includes a long sleeve 2 
through which the drill 9 loosely extends. This 
sleeve 27 has on its upper end a Spring seat 28 
in the form of an annular shoulder that Sur 
rounds said sleeve. Encircling the sleeve 2 is 
a coiled spring 29. The lower end portion of the 
sleeve 27 has formed thereon a multiplicity of 
independent serrations 30. These serrations 30 
lie in parallel planes and each thereof is endleSS. 
A serrated collar 3 is applied to the Serrated end 
portion of the sleeve 27 and comprises separate 
quadrants. This collar 3 is internally Serrated 
at 32 to match the serrations 30. An annular 
external channel 33 is formed in the collar 3. 
The collar 3 is yieldingly held on the sleeve 21 
with its serrations 32 interlocked with the Serra 
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tions 30 of said sleeve by a plurality of rubber 
bands 34, one of which is shown in Fig. 8. Each 
rubber band 3A is applied around the collar 3 
in its channel 33 and stretched so that it is under 
strain to draw the collar quadrants onto the 
sleeve 27. It is important to note that the ends 
of the collar quadrants are spaced apart so as not 
to interfere with the clamping of Said quadrants 
onto the sleeve 2. 
The sleeve 2 extends axially through a hole 

in the lower cross-head 23 with the spring 29 
between the lower cross-head 23 and the Spring 
seat 28 and the collar 3 is under the lower CrOSS 
head 23. In the under side of the cross-head 23 
is a seat 35 for the collar 3:. This seat 35 and 
the upper end portion of the collar 3 have bev 
eled or ball and socket engagement, the One With 
the other. The adjustment of the collar 3? on 
the sleeve 2 is such that, When pressure is re 
moved from the buffer spring assembly 5, the 
Spring 29 is held under slight compression. At 
the time the buffer spring assembly 5 engages the 
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grip 6, which is during the upward travel of the 
carriage , the spring 29 is compressed by the 
force of this engagement. The compression of 
the Spring 29 moves the sleeve 2 endwise down 
Wardly through the cross-head 23 and the collar 
3 out of the seat 35. When pressure is removed 
from the buffer spring assembly 5, the com 
pressed spring 29 expands and returns the sleeve 
2 and the collar 3 to their original positions. 
At the time the collar 3 enters the seat 35, the 
beveled or ball and socket surfaces thereof Cen 
ter the collar 3 in the seat 35 and the sleeve 27 
in the hole in the cross-head 23. 

From the foregoing, it is evident that the Spring 
29 is positively stopped from expanding beyond 
a predetermined point and this point is deter 
mined by the distance the Spring seat 28 is posi 
tioned from the cross-head 23 and the nut 3. 

It has been found that by limiting the expand 
ing movement of the spring 29 to prevent stretch 
thereof beyond its normal length, the life of said 
spring was materially increased. 
The rubber bands 35 hold the collar 3 on the 

sleeve 27 so that there is no lateral movement 
of said collar relative to the sleeve and said col 
lar will not Work up or down on the sleeve 27 
under the action of the jars produced on the 
buffer spring assembly 6 by its engagement with 
the grip 6 and the alternate engagement of the 
collar 3 with the cross-head 23. 
To remove the collar 3 from the sleeve 2 it 

is only necessary to remove the rubber bands 34 
from said collar and slightly compress the Spring 
29 to relieve the in Ward Wedging action of the 
beveled or ball shaped seat 35 against the beveled 
or ball shaped end of Said collar. In the ab 
sence of rubber bands, a piece of string or other 
slightly elastic material Wrapped tightly around 
the collar 3 will serve as a tie and hold it se 
curely to the sleeve 2. 

It will be understood that the invention de 
scribed is capable of Various modifications within 
the scope of the invention herein disclosed and 
clained. 
Wat i Claim iS: 
1. In a device of the class described, a struc 

ture having a spring base, means for reciprocating 
the structure at high speed, a sleeve extending 
through the Spring base for relative end Wise 
movement, said sleeve having at one end a Spring 
seat and at its other end portion a plurality of 
parallel serrations, a sectional Serrated collar 
applied to the serrated end portion of the sleeve 



5 , 
and having serrations matching the serrations 
on the sleeve, the sections of the serrated collar 
being Separable by relative lateral movement, 
means holding the sectional collar contracted 
Onto the sleeve, a spring compressed between the 
spring base and the spring seat and yieldingly 
holding the collar in engagement with the spring 
base, and a tool extending through the sleeve for 
relative reciprocation and which is thrown to its 
Work by the reciprocating structure, said tool dur 
ing movement to its Work engaging the sleeve, 
compressing the spring and moving the collar 
away from the spring base, the expansion of the 
Spring returning the tool from its work, 

2. The structure defined in claim 1 in which 
the means holding the sectional serrated collar 
Contracted onto the sleeve is a yielding means. 

3. The structure defined in claim i in which 
the means holding the sectional serrated collar 
contracted onto the sleeve is a stretched rubber 
band applied around the collar. 

4. The structure defined in claim 1 in Which 
the Serrated collar has therein an annular chan 
nel, and in which the means holding the sectional 
serrated collar contracted onto the sleeve is a 
stretched rubber band in the channel. 

5. In a spring device, a spring base, a sleeve 
extending through the spring base for endwise 
movement, said sleeve having at one end a spring 
seat and at its other end portion parallel serra 
tions, a sectional Serrated collar applied to the 
serrated end portion of the sleeve and having 
Serrations that match the Serrations on the sleeve, 
the sections of the serrated collar being separable 
by relative lateral movement, means holding the 
Collar with its serrations interlocked with the 
serrations on the sleeve, and a spring compressed 
between the Spring base and the spring seat, said 
spring base having a seat for the collar, the con 
tacting Surfaces between the collar and its seat 
converging toward the longitudinal axis of the 
sleeve. 
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6. In a spring device, a spring base, a sleeve 
extending through the spring base for endwise 
movement, said sleeve having at one end a spring 
seat and at its other end portion parallel Serra 
tions, a sectional serrated collar applied to the 
Serrated end portion of the sleeve and having 
serrations that match the serrations on the sleeve, 
the Sections of the Serrated collar being separable 
by relative lateral movement, means holding the 
Collar with its Serrations interlocked With the 
Serrations on the sleeve, and a spring compressed 
between the spring base and the spring seat, said 
Spring base and collar having ball and socket 
engagement. 

7. The structure defined in claim 1 in which 
the sleeve extends through a hole in the spring 
base With Working clearance, said spring base 
having a seat for the collar, said seat and collar 
having Contacting surfaces that center the sleeve 
in the hole in the spring base each time the sleeve 
is moved by the expanding spring. 
w ALBERT HOSSFELD. 
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