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UNITED STATES PATENT OFFICE. 
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Application filed December 27, 1910. Serial No. 599,562. 

To all whom it may concern: a o 
Be it known that I, ARTHUR SCOTT, a citi 

zen of the United States, residing at Cleve 
land, in the county of Cuyahoga and State 
of Ohio, have invented certain new and use ful Improvements in End-Spindle Air 
Drills, of which the following is a specifica 
tion. 
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The invention relates to that class of drills 
designed to drill close to a side wall or be 
tween two pieces of metal. It has for its 
primary objects; the provision of a drill of 
the character specified where in the con 
struction is simplified and the number of 
parts reduced to a minimum; the provision 
of an improved construction for operating 
the spindle direct from the power shaft and 
without the use of the spindle shaft hereto 
fore employed; and the provision of an im 
proved and simplified frame construction 
having the piston cylinders integral there 
with. 
One embodiment of the invention is illus 

trated in the accompanying drawings, 
wherein:- 

Figure 1 is a sectional view taken longi 
tudinally through the machine, Fig. 2 is an 
enlarged end view of the right hand end of 
the machine shown in Fig. 1, and Fig. 3 is 
an enlarged detail view of one of the ratchet 
arms employed, the main spindle and ratchet 
being showi in end elevation in position in 
the ratchet arm. 

Briefly stated the embodiment of the ma 
chine illustrated comprises a framework or 
casting having at one end a plurality of 
power cylinders, and at the other end and 
extending transversely with respect to the 
cylinders a drill spindle. Intermediate the 
drill spindle and the cylinders is the crank 
shaft, which shaft is provided with a crank 
for each of the cylinders, with eccentrics for 
operating the controlling valves for the cyl 
inders, and with cranks for operating the 
ratchet arms employed. A plurality of 
ratchets are provided upon the drill spindle, 
and coöperating with each ratchet is a pawl 
carried by a ratchet arm mounted upon the 
crank shaft. 

Referring to the drawings, 1 is the frame 
work of the machine, which framework has 
at one end the sleeve 2 for carrying the drill 
spindle, and at the other end the pair of 
power cylinders 3 and 4, the portion of the 
framework lying between the sleeve 2 and 

cylinders 3 and 4 constituting a protecting 
shell or casing in which the crankshaft and 
Operating parts carried thereby are mount 
ed. The sleeve 2, cylinders 3 and 4, and the 
intermediate shell or casing preferably con 
sist of one integral casting instead of being 
in separate parts bolted together as has here 
tofore been customary. This arrangement 
is advantageous as the various parts of the 
framework are rigidly maintained in their 
relative positions, the cost of machining and 
fitting is reduced, and the entire construc tion is simplified. 

Intermediate the sleeve 2 and the cylin 
ders 3 and 4 is the crank shaft 5. This 
shaft is mounted at its ends in the antifric 
tion bearings 6 carried by the plugs 7 
Screwed into the frame, and is provided 
adjacent its ends with crank portions carry. 
ing the connecting rods 8 and 9, each of 
which is pivoted at its rear end as indicated 
at 10 direct to the trunk of one of the pis 
tons 11. By the use of this direct connection 
between the cranks on the crank shaft and 
the pistons the necessity of using crossheads 
is avoided. A piston valve 12 is provided 
for controlting the supply of air to each of 
the cylinders, and these valves are operated 
by the eccentric straps 13 and 14 carried 
upon eccentrics upon the crankshaft 5, the 
straps being pivotally connected to the ends 
of the valves by means of the bolts 15 as 
shown. . 
The drill spindle 16 is provided with two 

sets of ratchet teeth 17 and 18, and these 
ratchets are operated to rotate the spindle 
by means of the ratchet arms 19 and 20, one 
of which is shown in detail in Fig. 3. As 
here shown the ratchet arm is recessed at 21, 
and in this recess is mounted a pawl 22 held 
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in operative position by means of a spring . 
23, which spring 23 fits about the screw 24. 
The ratchet arm is provided with a pair of 
Spaced arms 25 and 26, between which is 
slidably mounted the cross head 27, such 
cross head being rotatively mounted upon 
one of the cranks 28 as shown in Fig. 1. 
The outer ends of the arms 25 and 26 are 
held securely in their relative positions by 
means of the tie bolt 29 and the spacing 
sleeve 30. The use of two sets of teeth 17 
and 18 staggered with respect to each other 
in place a single set of teeth of double fine 
ness is desirable inasmuch as the larger teeth 
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are stronger and more durable, and each 210 



O 

tooth is acted upon by the pawl coöperating 
therewith instead of dragging over the in 
termediate unused teeth as is the case where 
a plurality of pawls are used upon a single 
ratchet having fine teeth. 
The ratchet mechanism as just described 

is not claimed in the present application, 
the said subject matter being embodied in a 
divisional application. 
The inner end of the spindle 16 is pro 

vided with a reduced bearing portion 31 fit 
ting in bearing recess 32 in the plug 33, and 
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coöperates with the portion 40 of the spindle. 
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as indicated in dotted lines the interior of 
this reduced portion 31 is recessed to slid 
ably receive the inner end of the feed screw 
34. The threads upon this feed screw 34 
engage corresponding threads in the plug 
33, and the screw is actuated by means of 
the usual ratchet lever 35, the inner end of 
the screw sliding freely into and out of the 
recess in the reduced portion 31 of the spin 
dle. The spindle is also provided with a 
shoulder 36 which opposes the inner end of 
the plug 33, and an antifriction bearing be 
tween these parts is secured by means of the 
balls 37 interposed between the pair of plates 
illustrated. Another shoulder 38 is pro 
vided adjacent the other end of the spindle, 
and the thimble 39 screw-threaded into the 
sleeve 2 serves to hold the spindle against 
outward movement. The thimble 39 thus 

to provide a bearing for this end of the spin 
dle, so that the spindle is securely supported 
in bearings at both ends with the ratchet op 
erating means intermediate the points of 
support. A filler piece 41 is provided in 
termediate the ratchet arm 19 and the en 
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larged portion 40 of the spindle. 
Having thus described my invention and 

illustrated its use, what I claim as new and 
desire to secure by Letters Patent is the fol 
lowing:- 

1. In combination in a drilling machine, a 
frame, a plurality of cylinders carried 
thereby, a spindle mounted transversely of 
one end of the frame, and provided with a 
ratchet, a single crank shaft intermediate 
the cylinders and the spindle and provided 
with cranks, pistons in the said cylinders, 

subscribing witnesses. 
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connecting rods for operating the crank 
shaft pivoted at their front ends to the said 
pistons, and at their rear ends mounted on 
the said cranks, and a ratchet arm mounted 
on the crank shaft and adapted to coöperate 
with the said ratchet to rotate the spindle. 

2. In combination in a drilling machine, a 
frame, a plurality of cylinders carried there 
by, a spindle mounted transversely of one 
end of the frame, and provided with a 
ratchet, a single crank shaft intermediate 
the cylinders and the Spindle, and provided 
with a crank for each cylinder and with a 
crank for a ratchet arm, pistons in the cyl 
inders, connections between the said pistons 
and the first mentioned cranks, and a ratchet 
arm mounted on the other crank and pro 
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vided with means for operating the said. . 
ratchet to rotate the spindle. 

3. In combination in a drilling machine, a 
frame, a cylinder at one end thereof, a spin 
de mounted transversely of the other end of 
the frame and provided with a ratchet, a 
Single crank shaft intermediate the cylinder 
and spindle and provided with an operating 
crank, and a ratchet arm crank, a piston in. 
the cylinder, connecting means between the 
piston and operating crank, and a ratchet 
arm mounted on the ratchet arm crank and 
provided with means for operating the said 
ratchet to rotate the spindle. 
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4. In combination in a drilling machine, a 
frame, a cylinder at One end thereof, a spin 
dle nounted transversely of the other end 
of the frame and provided with a ratchet, a 
crank shaft intermediate the cylinder and 
spindle and provided with an operating 
crank, a piston in the cylinder, a connecting 
rod having one end pivoted to the piston 
and the other to the operating crank, and a 
ratchet arm mounted on said crank shaft 
and having its end in operative driving en 
gagement with the spindle. 

In testimony whereof I have hereunto 
signed my name in the presence of the two 

ARTHUR SCOTT. 
Witnesses: 

J. F. CoNNELLY, 
GEO. H. HALL. 
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