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To all whom it may concern; 
Be it known that I, WALTER S. PAYNE, a 

citizen of the United States, residing at Lin 
coin, in the county of Lancaster and State 
of Nebraska, have invented certain new and 
useful. Improvements in Electric Power 
Hammers and Drilling-Machines Combined, 
of which the following is a specification. 
My invention relates to a combined recip 

rocatory hammer and rotary, drilling ma 
chine. 
An important object of the invention is 

to provide apparatus of the above men 
tioned character, which is adapted to be elec 
trically operated, and which may be manipu 
lated in a highly convenient manner. 
Other objects and advantages of the in 

vention will be apparent during the course 
of the following description. 

In the accompanying drawing forming a 
part of this specification and in which like 
numeralis are employed to designate like 
parts throughout the same, 

Figure i is a side elevation of apparatus 
embodying my invention, parts being shown 
in centrailongitudinal section, 

Fig. 2 is a plan view of the same. 
Fig. 3 is a transverse sectional view taken 

on ine 3-3 of Fig. 1, 
Fig. 4 is a similar view taken on line 4-4 

of Fig. i. 
Fig. 5 is a similar view taken on line 5-5 

of Fig. ..., 
Fig. 6 is a similar view taken on line 6-6 

of Figi, 
Fig. 7 is a similar view taken on line 7-7 

of Fig. i. 
Fig. 8 is a similiar view taken on line 8-8 

of Eig. sw | 
Fig. 9 is a detail section through the coul 

pling plug, ? ? ? ?????? s 

Fig. 10 is a side elevation of the hammer 
casing, and, - 

Fig.11 is a similar view of the hammer. 
In the drawings wherein for the purpose 

of illustration is shown a preferred embodi 
ment of my invention the numerali 5 desig 
nates a relatively stationary hammer casing, 
having a rear portion 3 which is of larger 
diameier, the en largement occurring at ?. 

Projecting into the hammer Cásing 5 is a 
tubuliar diri spindie 8, extending rear 
wardly therein. This drill spindie is pro 
vided with longitudinally extending open 
ings or slots, 9, forming spaced arms 10. 
These arros receive &he forwar?i, reduced por 

tion 11 of a coupling plug 12, but having no 
Screw threaded engagement therewith. The 
arms 10 are exteriorly screw threaded, as 
shown at 12, for screw threaded engagement 
within the forward end of a rear tube 13, free 
to revolve within the rear portion 6 of the 
casing 5. The coupling plug 12 is provided 
with a diametrically enlarged annular por 
tion 14, externally screw-threaded, for en 
gagement with the forward end of the rear 
tube 13, as shown at 15. It is thus seen that 
the arms 10 are locked to the rear tube 13 for 
rotation therewith. The tubular drill spin 
dle is provided near its forward end with a 
reduced socket or chuck 15, adapted for the 
reception of a chisel 16, having a hand-grip 
17. This chisel is reciprocated in operation 
and is provided with an elongated groove 
18, receiving the inner end of a set screw 19, 
which prevents it from dropping out of the 
socket, but allowing the same to reciprocate 
within restricted limits. When a rotatable 
drillis employed, instead of the reciprocatory 
chisel or tool, the shank of the drili is in 
serted within the chuck or socket 15 and 
clamped therein by the set screw 19, the 
drill spindie and drill then rotate together. 
The tubular drill spindle 8 is provided at 
its forward end with an annular group of 
air circulating apertures 20, as shown, for 
the purpose of cooling the part of the ap 
paratus. 
Mounted to reciprocate within the tubu 

lar drill spindle 8 is a hammer 21, provided 
with longitudinal air circulating grooves 22, 
as shown. This hammer has its forward 
end adapted to contact with the rear end of 
the chise or reciprocatory tool 16, while its 
rear end is provided with a recess 23, receiv 
ing an inner compressibie coil spring 24. 
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The coil spring 24 is arranged within an . 
outer compressible coii spring 25, disposed 
to contact with the rear end of the hammer 
2i, the rear end of these coil springs con 
tacting with the coupling plug 12, as shown. 
The coupling plug 12 is provided with a 
central port 12, for the circulation of air. . 

Connected with the rear end of the re 
ciprocatory hammer 2i and preferably 
formed integrai there with are oppositely ar 
ranged arms 25, which are off-set radially 
and outwardly with respect to the recipro 
catory haemIn?º and slidiable withim the iprº 
gitudinal openings 9. These arms also side 
within recesses 26, formed in the enlarged portion is of the couping plug 12. The 
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rear ends of the arms 25' are bent inwardly, 
forming extensions or hooks 27, suitably 
contacting with the rear end 28, of a recip 
rocatory cam. 29. This reciprocatory cam 
engages a radial cam 30, these cams being 
provided with a series of longitudinal air 
circulating ports 31, to permit of the free 
circulation of air therethrough. 
The cam 29 is rotatable upon a longitudi 

nal driving shaft 32, while the can 30 is 
rigidly Secured thereto to rotate there with. 
The cam 29 cannot rotate with respect to 
the arms 25' as the hooks 27 fit within seg 
mental recesses 27. The forward end of 
the driving shaft 32 is journaled within a 
ball bearing 33, held within the rear end of 
the coupling plug 12 while the rear end of 
this shaft is square in cross section and is 
inserted within an opening in a rotatable 
member 34, of a thrust ball bearing. The 
numeral 85 designates a companion mem 
ber and 36 the balls between the same. 
The numeral 37 designates a motor cas 

ing having the hammer casing 5 and its rear 
portion 6 formed integral therewith, this 
hammer casing and its rear portion being 
preferably formed in longituidinal halves, 
Secured together by bolts 38, passed through 
ears or knuckles 39. The rear tube 13 and 
rear portion 6 of the hammer casing have 
annular sets of apertures 13', for the pas. Sage of the cooling air. 
The rear portion 6 of the hammer casing 

is provided at its forward end with a lon gitudinal opening or slot 41, adapted to 
register with a slot 42, formed in the for 
Ward end of the rear tube 13. A reciproca 
tory lock 42 is mounted to reciprocate with 
in the slot 41, and adapted when moved rear 
Wardly to enter the slot 42, thereby locking 
the rear tube 13 against rotation. The lock 
42' has an extension 43, which is milled, as 
shown at 44. The extension is provided with 
a pair of openings or notches 45, for receiv 
ing the head of a spring catch 46. This 
spring catch is secured to the enlarged por 
tion 6 of the hammer casing. It is thus seen 
that means are provided to hold the lock 42' 
in the real or forward positions. When the 
lock 42 is shifted to the forward position, 
it is withdrawn from the slot 42 and hence 
the rear tube 13 is free to rotate, this lock having no holding engagement with the 
arms 25. 
Surrounding the tubular spindle 8, and 

contacting with the forward end of the ham 
mer casing 5 is a band 4. held in place by 
a screw 48, operating within a siot 49, as 
shown in Fig. 5. The screw 48 is anchored 
to the tubular spindle 8 and thereby per 
mits of a slight turning movement of the 
band to prevent its longitudinal displace 
ment. The band 47 has a radial opening 
adapted to receive a bolt 51, carried by 
a leaf spring 52, Secured to the band, as 

secured to the shaft, 32. 

1856,556 

shown at 53. This bolt is adapted for in 
Sertion within openings 54 and 55, formed 
in the tubular spindle 8 and hammer 21. 
It is thus seen that when the bolt 51 enters 
the openings 54 and 55, the hammer 21 will 
be locked against reciprocatory movement 
with respect to the tubular spindle 8. When 
the bolt 51 is withdrawn from these open 
ings, the band 47 may be turned for a slight 
distance, thereby preventing the bolt from 
improperly reentering these openings. 
The numeral 56 designates a gear casing 

member, contacting with the enlarged por 
tion 6 of the hammer casing, and with the 
motor casing 37, and the numeral 57 desig 
nates a co-acting gear casing member, these 
gear casing membel's being secured together 
by screws or bolts 58 or the like, as is ob 
vious. Arranged within the gear case mem. 
bers is an upper larger gear 59, rigidly 

This larger gear 
is driven by a similar gear 60, rigidly se 
cured to a shaft 61 journaled through bear 
ings 62. The shaft 61 has a larger gear 63 
rigidly secured thereto which is driven by a 
similar gear 64. 
The numeral 65 designates the armature 

shaft of a motor having the small gear 64 
rigidly secured thereto. This armature shaft 
is journaled through suitable bearings 65 
and 66. The gear casing 37 has air inlet 
openings 67 and air is drawn in through 
these openings by a fan 68 and discharge 
through openings 69. The numeral 70 des 
ignates the field windings of the motor and 
71 the contact brushes. 
The circuit for the motor comprises a 

Source of current 72, to one pole of which is 
connected a Wire 73 While a Wire 74 is con 
nected with the other pole. The wires 73 
and 74 are connected with plugs 75 and 76, 
as is well known. The plug 75, as shown in 
Fig. 1, has connection with a wire 77 connect 
ed with a stationary contact 74. The wire 

has a fuse plug 75' connected therein. 
The numeral 78 designates a stationary con 
tact connected with a wire 79, connected 
with the field winding 70, and with one con 
tact brush 71. The other contact brush 71 
has connection with a wire 80, which is con 
nected with the plug 76. 
The contact elements 74 and 8 are ar ranged with a hollow handle or hand-grip 

79', receiving in its transverse portion a 
contact lever 80', pivoted thereto, as shown 
at 81. The upper end of the contact lever 
is moved forwardly by a spring 82 and it is 
provided at its upper end with a forwardly 
projecting extension 83, for engagement 
with the finger, to move it rearwardly. 
The lower end of the contact lever 80' has 
permanent slidable engagement with the con 
tact 78 and is adapted to be shifted into en 
gagement with the contact 74, to complete 
the circuit and start the motor. 

70 

75 

80 

85 

90 

95 

00 

1.05 

10 

15 

20 

30 



10 

5 

20 

25 

30 

35 

40 

45 

50 

1856,556 

The operation of the apparatus is as fol 
?ows: 
When it is desired to operate the appa 

ratus as a drill, the lock 42' is moved to the 
rear position within the slot 42, and the bolt 
51 is withdrawn from the openings 54 and 
55. The hammer 21 is now free to recipro 
cate. The rotation of the cam 30 recipro 
cates the cam 29, in turn reciprocating the 
arms 25, attached to the hammer 21. The 
cam 30 is rotated by the motor, which is set 
into action by swinging the lever 80' upon 
its pivot to bring the lower end thereof into 
engagement with the stationary contact '74", 
for closing the circuit. 
When it is desired to use the apparatus 

as a rotary drill, the lock 42 is moved for 
wardly out of the slot 42 and the rear tube 
13 is free to rotate. The band 47 is turned 
sufficiently to cause bolt 51 to enter the open 
ings 54 and 55, thereby locking the tubular 
spindle 8 and hammer 21 together for ro 
tation. It is thus seen that the tubular spin 
dle 8, hammer 21, arms 25“, tube 13 secured 
to the coupling block 12 and arms 10 of the 
spindle 8 and the two cams 29 and 30 are 
locked for rotation together, as a unit. 
When the motor is started this unit is re 
volved, and a drill may be placed in the 
chuck 5. 

It is to be understood that the form of my 
invention herewith shown and described is 
to be taken as a preferred example of the 
same, and that various changes in the shape, 
size, and arrangement of parts may be re 
sorted to without departing from the spirit 
of the invention or the scope of the subjoined 
claims. 

Having thus described my invention, i. 
claim: 

1. A combined reciprocatory hammer and 
rotary drill, comprising a relatively sta 
tionary casing, a tubular spindle arranged 
therein and adapted to rotate with reiation 
thereto, means to lock the tubular spindle 
against rotation, a reciprocatory hammer 
arranged within the tubular spindle, means 
to lock the hammer to the tubular spindle 
so that it cannot reciprocate with reiation 
thereto, a tool chuck carried by the tubular 
spindle, and means to reciprocate the ham 
mer when the tubular spindle is locked 
against rotation and the hammer is free to 
reciprocate and to rotate the tubular spindle 
when it is free to rotate and the hammer is 
locked to the tubular spindle against re 
ciprocatory motion with relation thereto. 

2. A combined reciprocatory hammer and 
rotary drill, comprising a stationary casing, 
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a rotatable tubular spindle arranged there 
in, means adapted to lock the tubular 
spindle against rotation, a reciprocatory 
hammer arranged within the tubular 
spindle, means to lock the hammer to the 
tubular spindle, yielding means to move ühe 

3. 

hammer in one direction, longitudinal arms 
connected with the hammer and extending 
rearwardly therefrom, a reciprocatory cam 
connected with the hammer arms, a rotatable 
cam contacting with the reciprocatory cam, 
and means to drive the rotatable cam. 

3. A combined reciprocatory hammer and 
rotary drill, comprising a stationary casing, 
a rotatable tubular spindle arranged there 
in and having longitudinal openings, means 
adapted to lock the tubular spindle against 
rotation, a reciprocatory hammer arranged 
within the tubular spindle and having lon 
gitudinal arms operating within the longi 
tudinal openings, means adapted to lock the 
hammer to the tubular spindle, a plug con 
nected with the tubular spindle and hav 
ing openings formed therein for the passage 
of the hammer arms, yielding means ar 
ranged between the plug and hammer, a re 
ciprocatory cam engaging the rear ends of 
the hammer arms, a rotary cam contacting 
with the reciprocatory cam, and means to 
rotate the rotary cam. 

4. A combined reciprocatory hammer and 
rotary drill, comprising a stationary casing, 
a rotatable tubular spindle arranged there 
in and having longitudinal openings, a ro 
tatable rear tube mounted within the sta 
tionary casing and receiving the rear end 
of the tubular spindle and having screw 
threaded engagement therewith, said rear 
tube having a slot formed therein, a mov 
able lock carried by the stationary casing 
and adapted to move into the slot to lock 
the rear tube against rotation, a coupling 
plug having screw-threaded engagement 
within the rear tube and having a reduced 
portion projecting into the tubular spindle, 
compressible coil springs arranged for 
wardly of the coupling plug and contacting 
therewith, a hammer mounted to reciprocate 
within the tubular spindle and engaging the 
coil springs, longitudinal arms secured to 
the hammer and operating within the open 
ings of the tubular spindle and openings in 
the coupling plug, a reciprocatory can en 
gaging the arms of the hammer, a rotatable 
cam engaging the first named cam, means to 
drive the rotatable cam, and means to lock 
the hammer against reciprocatory move 
ment with relation to the tubular spindle. 

5. A hammer of the character described, 
comprising a relatively stationary casing 
provided near its rear end with air circui 
lating openings, a tubular spindle loosely 
mounted within the casing and having at 
its forward end a socket and air circulat 
ing openings disposed rearwardly of the 
socket, a reciprocatory hammer disposed 
within the casing and having longitudinal 
air circulating openings, yielding means to 
move he hammer in one direction, and 
imeans to move the hammer rearwardly in 
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cluding a pair of coacting cams, said cams 
having legitudinal air circulating open 
"ngs. 

3. A hanner of the character described. 
5 comprising a stationary casing, a tubular 

Spindle rotatable within the casing and pro 
vided at its forward end with a socket, a 
plug connected with the tubular spindle and 
arranged within the casing and having a 

10 recess formed in one side thereof, a recip 
rocatory hammer mounted to slide within 
the tubular spindie and provided with arms, 
yielding means arranged within the tubular 
spindle and disposed between the hammer 

15 and the plug, a bearing held within the re 

cess or the plug, an operating shaft having 
One end thereof extending into the bearing, 
a reciprocatory cam rotatable upon the 
shaft and connected with the arms, a rota 
table cam driven by the shaft and engaging 20 
the reciprocatory cam, means to drive the 
operating shaft, and means to control the . 
rotation of the spindle and the reciproca 
tion of the hammer. 

in testimony whereof I affix my signa- 25. 
ture in presence of two witnesses. 

WALTER. S. PAYNE 
Witnesses: 

ALANSON CHAPMAN, 
RUTH THURSTON. 
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