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Application filed March 16, 1925. Serial No. 16,016. 

My invention relates to improvements in 
automatic portable drills and hammers of 
the type adapted to earth and rock drilling 
and boring; and to riveting, caulking, chip 
ping and similar operations. 
More particularly this invention consists 

in improvements in drills and hammers of 
the type disclosed in U. S. Patent Number 
1467,433, issued September 11, 1923. 
I have found that a greater efficiency and 

a much greater durability is secured for this 
type of drill through certain novel cush 
ioning arrangements for the reciprocating 
and other parts of the mechanism, and from 
other arrangements of parts which permit of 
more forceful and effective blows being de 
livered, without corresponding injury and 
derangement of the parts, and also result in 
a more effective utilization of the power 
employed. 
Another benefit from my cushioning and 

other improved devices is the guarding more 
injury to the apparatus 

through the unavoidably rough and abusive 
usage common to this class of tools. 
Another object of my invention is to pro 

vide means whereby the cushioned driver for 
reciprocating the hammer member may be 
temporarily disconnected or re-connected 
very simply at will of the operator, for ob 
taining a simple boring action or for quickly 
restoring the percussive action, as varying 
strata of soft and hard rock may be en 
countered. 

Still another object of my invention is to 
provide a novel and direct means for supply 
ing water, air, or other cooling and flushing 
medium to the drill point from beyond and 
through the body of the direct-connected 
driving motor; securing a direct, simplified, 
and protected connection between stationary 
and rotating members having a low fric 
tional loss, and for securing a compact and 
rugged construction better adapted to opera 
tion in confined and hazardous locations. 

Further novel features embodied in my in 
vention are the concentrating of power of 
the forward or Working stroke and also ad 

justably controlling and cushioning certain 
Working parts. 

Still further advantages of my present 
construction will appear from the following 
description and claims. 

Fig. 1 is a sectional elevation of the for 
Ward portion of one form of my device, showing the hammer-piston unit at half 
stroke. - 

Fig. 2 is a plan view partially in section 
of the central and rearward portion of the 
form shown in Fig. 1. 

Fig. 8 is a sectional view on line 3-3 of 
Fig.1 showing the retaining pawls in the 
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body and the ratchet on the chuck engaging 
them. 

Fig. 4 is a sectional view along line 4-4 of Fig. 1 showing the drill-rotating roller 
and the cam groove in the hammer engag 
ing it. 

Fig. 5 is a sectional view along line 5-5 
of Fig. 1 showing the retaining pawls in the 
chuck and the ratchet teeth on the roller 
mounting sleeve engaging them. 

Fig. 6 is a sectional view along line 6-6 of Fig. 1 showing the hammer-reciprocat 
ing roller with its retractible mounting, the 
r?e† Chm groove in the piston engaging the 
roller, and the splined driving shaft. 

Fig. 7 is a sectional view along line 7-7 
of Fig.2 showing the flexible coupling con 
nection between the motor and the hammer 
driving splined shaft. 

Fig. 8 is a perspective view of the ham 
mer-reciprocating roller supporting mecha 
lS. 

Fig. 9 is a perspective view of a portion of 
the main cylinder body showing the aper 
ture for the hammer-reciprocating roller. 

Fig. 10 is a diagrammatic development of 
the surface of the piston showing in outline 
the reciprocating cam groove in the piston. 

Fig. 11 is a diagrammatic development of 
a portion of the surface of the hammer 
showing the outline of the chuck-rotating 
cam groove in the hammer, being here shown 
in operative relation to Fig. 10. 

Fig. 12 is a perspective view of the elle 
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vating and guiding member for the ham 
mer-reciprocating roller supporting block. 

Fig. 13 is a perspective view of the recip 
locating roller supporting block. 

Fig. 14 is a perspective view of the ham 
mer-reciprocating roller with its trunnion 
pln. 

Fig. 15 is a partial front elevation show 
ing the chuck and drill rod assembly. 

Fig. 16 is a perspective view of the guide 
tube for the cushioning Spring. 

Fig. 17 is an end elevation of the driv ing motor showing the shoek-absorbing pads 
between the motor frame and the base plate. 
Within the cylinder body 1 (iFig. 1) the 

rotatable piston 2 carrying packing rings 3 
and the hammer 4 is so mounted for recipro 
cation that when the piston is at mid-stroke 
the air chalanber 5 at the forward end is rela 
tively larger than the air chamber 6 at the 
rearward end. When the keyed or splined 
drive shaft is rotated by the driving motor 
S the piston and hauliner are caused to TO 
tate at motor speed through the engage 
ment of the splines in the slotted bore of the 
rear piston head 9. Through an aperture 
10 in the wall of the body cylinder the hain 
mer-reciprocating roller it is mounted in 
the supporting block 12, being yieldably 
guided in the elevating and guiding member 
13 for a slight longitudinal movement be 
tween the spring tubes 14. 
Under rotation of the drive shaft by the 

motor the roller 11 engaging the wall of the 
groove 16 causes the piston and halame to 
advance and recede as well as rotate, making 
one stroke forward and back during each 
revolution of the motor. When the hannel' 
has advanced, during any stroke, the full 
travel as determined by the configuration of 
the groove 16, so that the hardened anvil 17 
strikes the head of the drill rod 18 fixed in 
the chuck 19, instead of a dead blow being 
delivered, as would occur in the case of a 
rigidly maintained relation existing between 
the cylinder body and the roller, the inertial 
of the Swiftly moving hammer and piston is 
permitted to carry these somewhat beyond 
their nominal travel by causing the roller 
supporting block 12 to slide in its guides 20 
and compress the adjustable springs 21. 

During the forward travel of the piston, 
air confined in the forward channber 5 is first 
compressed and later partially discharged 
through the controllable throttle valve 22, 
thence through the pipe 23, past the check 
valve 24, During the rearward travel of the 
piston, the air confined in the rearward 
chamber 6 will be transferred back to the 
chamber 5 through the pipes 22. 23, and 
valve 24'. Thus by suitable adjustment of 
the control valve 22 the air is caused to ope'- 
ate first in conjunction with the spring 21, to 
cushion the bow of the hammer, and later 

1,625,211. 

to assist the cam groove in reversing the mo 
tion of the hamme!’ and piston. 
A similar resilient action and correspond 

ing 'e-transfer of air to the forward cham 
be takes place on the return stroke of the 
piston, except that, since the air chamber or 
piston clearance is smaller at the end of the 
return stroke than at the end of the forward 
stroke, the cushioning is relatively greater 
On the 'eturn stroke. 

in order to replenish possible leakage of 
air froin the cylinder during continued oper 
ation of the apparatus, suitably adjusted 
check valves 25 communicate through pas 
sages 26 with the respective ends of the cyl 
inder. 

Referring to Fig. 11 the slope of the pis 
ton-reciprocating can groove 16 is more 
acute at (; near the end of the roller's travel 
on the forward stroke than at l near the end 
of the roller's travel on the backward stroke, 
so that a low of more effective force is de 
livered on the folward stroke, and the re 
turn is effected with a reduced mechanical 
shock to the mechanism. 

Referring to Fig. 10 the contour of the 
drill ratchet-rotating cam groove 27 con 
forms at every point as a with the similarly 
timed point as d on the reciprocating cam 
groove (Fig. 11), except between e and f 
where the path of the ratchet-l'otating cam 
l'oller 28 is displaced along the line e-g-f 
instead of following the neutral line e-h-f, 
so that the roller 28 instead of traversing 
the entire length of its groove idly through 
out the reciprocation cycle, as would be the 
case under the latter condition, is diverted by 
pressure of the wall of the cam groove by 
the annount, g-i, and reacting through the 
mounting sleeve 29 and its ratchet 30 against 
the pawls 31 in the drill chuck, cause the 
chuck and drill to rotate approximately one 
latchet tooth space on the ratchet ring 32. 
Reverse rotation of the chuck is thereafter 
prevented by the pawls 33 in the cylinder 
body engaging in the chuck ratchet ring 32. 

Pawls 31 and 33 have inserted across the 
apertures in which they are mounted bridge 
pieces 35 which serve to maintain the engag 
ing faces of the pawls in proper alignment 
with the ratchet teeth at all times. 

Obviously the sole object to be accom 
plished by the rotation of the roller support 
ing sleeve 29 is to cause an advance of one 
ratchet tooth on the chuck at Some approxi 
mately predetermined part of each stroke 
cycle. Hence the occi Trence of slight acci 
dental oscillations during other parts of the 
strole cycle will be without practical effect. 
This should the rebound of the hammer', 
finding the roller 28 past the dead center of 
its can groove, cause the roller supporting 
sleeve or the drill chuck to oscillate either 
forward or backward by any small amount 
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less than one ratchet tooth space, the prac 
tical operation of the apparatus will not 
thereby be disturbed. 

Splined drive shaft 7 supported in bear 
ings 37 is steadied by a forward extending 
cylindrical portion 38 entering a recess 39 
in the hammer. The motor armature shaft 
is hollow and the rearward extending cylin 
drical portion 40 of the drive shaft passes 
through the armature shaft for its entire 
length. The bore of the armature shaft is 
appreciably larger than the outer diameter 
of the drive shaft at this point, thus the 
drive shaft extends within but entirely out 
of contact with the motor armature shaft. 
Secured to the forward end of the arma 

ture shaft is a clutch spider 41 and the other 
end of the spider is connected to a flexible 
and resilient driving ring 42 by bolts 43. 
Similarly attached by bolts 44 to the flexible 
driving ring is a clutch spider 45 keyed to 
the main drive shaft. 

Interposed between the feet of the driving 
motor frame and the common base-plate 46 
? resilient shock-absorbing pads 47 (Fig. 
7). 
Similarly a resilient separator ling 48 is 

interposed between the motor frame and the 
cylinder extension 49. 
Thus due to the clearance space surround 

ing the drive shaft extension within the ar 
mature shaft, to the resilient connection be 
tween driving spiders, and to shock-absorb 
ing elements interposed between the motor 
frame and its connected members, shocks of 
impact received by the forward portion of 
the apparatus are appreciably cushioned and 
absorbed before reaching the more delicate 
mechanism of the driving motor. 
The splined drive shaft, the piston and 

hammer, and the drill rod each have central passages throughout their respective lengths. 
A short pipe 50 (Fig. 1) attached at the 

forward end of the hammer protrudes and 
slidably enters the bore of the drill rod for 
a distance. The rearward end of the drive 
shaft has an enlarged recess 51 (Fig. 2) for 
receiving packing 52 and a packing gland 53. 
Bearing 54 disposed between the packing 

follower 55 and the enlarged head of the 
tubular member 56 receives thrust from the 
compressed packing. Tubular member 56 
has steadying arms 57 loosely attached to 
the body of the motor, so that despite rota 
tion of the drive shaft, a stationary sealed 
connection is provided for the attachment 
of a fluid supply hose at 58. 
Thus a protected fluid communicating pas 

sage is provided, extending continuously 
from the supply hose through the tubular 
member to the drive shaft, thence to and 
through the hammer and its pipe extension, 
thence to the bore of the drill rod, and so 
to the rock breast. 

To assist in maintaining the fluid Seal a 
packing ring 59 (Fig. 1) may be applied 
to the forward end of the drive shaft. 
Whenever a simple boring action, as dis 

tinguished from percussion, is desired from 
the apparatus the operator raises the steady 
ing screws 60 their full travel until their 
stop head strikes the housing 62. There 
after by turning the nut 61 the elevating 
guide member 13 is raised, withdrawing the 
reciprocating roller and leaving the piston 
and hammer free to be rotated by the motor 
through the splined shaft. 
During the first revolution under these 

conditions the hammer will be driven for 
ward by the cam action of the ratchet oper 
ating groove 27 and, since the drill rod will 
now be pressed backward by contact of its 
point with the breast wall, the hammer anvil 
will come into pressure contact with the 
head of the drill, and the angularity of the 
groove 27 will tend to maintain this pres 
sure while the drive shaft continues to ro 
tate the drill. The torque on the hammer 
being under these circumstances transmitted 
by the wall of the groove to the roller 28, 
thence to the supporting sleeve 29, to the 
l'atchet pawls 31, and thus to the drill 
chuck; pawls 33 in the meantime clicking 
idly over the ratchet ring on the chuck. 
The longitudinal thrust due to pressure on 
the drill point reacts against the collar 63, 
thence to the chuck, thence to the cylinder 
head plate 64. 
On completion of the boring operation, 

and for a return to the percussive action, the 
elevating member 13 is lowered and the re 
ciprocating roller is re-engaged in the pis 
ton groove by reverse rotation of the nut 
61, after which the elevating member to 
gether with its roller is tightened down 
firmly on its bearing surface 65 by reverse 
rotation of the steadying screws 60. 
Heads 66 provided on the steadying 

screws, and a pin 67 above nut 61 limit the 
travel of these parts and avoid their acci 
dental detachment and loss. The object of 
the left-hand screw thread on the central ele 
vating screw, combined with right-hand 
threads on the adjacent steadying screws is 
to avoid confusion for the operator, thus 
all movements for disconnecting the roller 
are left-hand turns, while all movements for 
re-engaging the roller are right-hand turns. 
It is preferable that the interior parts of 

the apparatus operate in a bath of lubricant, 
and to seal the mechanism against loss of 
lubricant packing rings 68, 69, and 70 may 
be provided at various points. 

It is obvious that the ratchet mechanism 
and also the central passage for the flushing 
medium shown and described have particu 
lar reference tO drilling operations, and that 
they may be omitted from apparatus in 
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tended for chipping, caulking and riveting. 
It is also obvious that various other 

changes, modifications, and re-combinations 
may be made by those skilled in the art 

5 without departing from the spirit of my in 
, vention. 

I claim: 
1. An automatic hammer, a hammer elle 

ment controlled by a rotatable and slidable 
10 piston, a driving groove in said piston, a 

drive member coacting with said groove, 

and a slidable carriage supporting said 
drive member. 

2. The combination set forth in claim I 
and resilient means for limiting and con- 15 
trolling the movement of said carriage. 

3. The combination set forth in claim 1 
and means for disengaging said drive mem 
ber from said groove without removing any 
part of the device for the purpose set forth. 

EDWARD P. JONES. 


