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UNITED STATES

PaTeENnT OFFICE.

JOHN ULRICH, OF COLUMBUS, OHIO.

MOTOR.

SPECIFICATION forming part of Letters Patent No, 705,489, dated July 22; 1902.
' Application filed October 28, 1001, Serial No. 80,259, (No model) "

To all whom it may concern.: S

Be it known that I, JouN ULRICH, a citizen
of the United States, residing at Columbus,
In the county of Franklin and State of Ohio,
have invented a certain new and useful Im-
provement in Motors, of which the following
18 a specification. |

My invention relates to the Improvement of
motors, and has particular relation to air-mo-
tors; and the objects of my invention are to
provide an improved drill or other tool-oper-
ating motor of superior construction and ar-
rangement of parts, to provide improved
means for reversing the motor, and to pro-
duce other improvements the details of which
will be more fully pointed out hereinafter.

These objects I accomplish -in"the manner

illustrated in the accompanying drawings, in
which— o e T e T
Figure 1 is a sectional view on linex  of
Fig. 2. Fig. 2 is a sectional view taken on
two planes, asindicated by line 1y of Fig. 3.

Fig. 8 is a transverse section on line ¢ ¢ of

Fig. 2. TFig. 4 is a rear end elevation. Fig.
5 1s an enlarged detail view, partly in eleva-
tion and partly in section, 1lustrating the

eccentric driving and reversing mechanism;-
and Fig. 6 is a sectional view-on line 2 2 of-

Ifig. 5. -
Similar numerals refer to similar parts
throughout the several views. ~ B
In carrying out my invention I- employ-a
motor-casing 1, the latter having an enlarged
central portion, as indicated at 1%, and a re-
duced rear end portion 1°. The forwardly-
extended portion of the casing in front of the
portion 1* consists in a transverse shaft bear-
ing head 1°, havingits central portion, as in-
dicated at 14, enlarged to form a casing for a
gear-wheel, which is employed for the pur-
pose hereinafter set forth. In the construc-

- tion of the rear portion 1° of the motor-cas-

ing Tform thé 'same, as indicated more clearly
in Figs. 3 and 4 of the drawings, with two

parallel power-cylinders 2, while above the

latter -are arranged two smaller parallel

valve-cylinders 3, each of these valve-cylin-

ders 3 having a fixed internal casing 3.
Hach of the valve-cylindersis connected with
the corresponding power - cylinder through

- the medium of a port 4, this port being lo-

cated, as shown, about midway of the length

of said eylinders, and each of sdid ports com-

municating with an air-inlet.5, which ex--

tends through the rear end of the casing por-
tion 1* and from'which leads upward to said
valve-cylinders, as shown in-dotted lines in
Fig. 3 of the drawings, a port 6.

Journaled transverselyin the u pper portion

of the easing portion 1* is a shaft 7, which I
will refer to as the ‘‘ valve-shaft,” and on this
shaft are mounted eceentrically, one in ad-
vance of the other, the eccentrics or heads S
and 9 of rearwardly-extending valve-driving
arms 10 and 11, the latter extending, respec-
tively, into the valve-cylinders 3 and being
pivotally connected with valves 12 and 13,
which fit and slide within said cylinders.
Kach of these valves 12 and 13 is formed near

1ts rear-end portion with a, peripheral groove

or continuousrecess 14. In the construction
of each of the. valves 12 and 13 I form there-

1In a central and angular port or passage 15,

the latter leading through the outer end of
the valve-body and having itsinner end lead-

1ng laterally through said valve adjacent to

the inner end of the latter.

- The outer end of the valve-shaft 7 is pro-

vided with an enlarged hollow extension 7,

‘which is shown more clearly in Fig. 5. This
| extension 7° is provided adjacent to the body

of the shaft 7 with a slotted opening or mor-
tise 7°, and on said slotted portion of the ex-
tension 7* is mounted loosely a gear-wheel
17, this gear-wheel having, as indicated more
clearly in Fig. 6 of the drawings, formed
therewith on its inner side key - receiving

notches 18 and 19, the latter being arranged

at right angles with each other. Within the

‘hollow or bore of the extension 72 is inserted

a close-fitting yet removable pin 20, the lat-
ter having on its inner end portion a trans-
verse key 21, the projecting end portions of
sald key extending within the slotted open-
ing 7° of the shaft extension 7,.and one of
sald ends being sufficiently long to extend in
the desired one of the gear-wheel notches 18
or 19. On the outer end of the pin 7 I pro-
vide & suitable enlargement or finger-head

22. The gear-wheel 17 gears on its under

side with a gear-wheel 23, which is carried on
a double-crank-carrying shaft 24, the latter
being journaled below the shaft 7 and hav-
ing the cranks thereof numbered, respec-
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tively, as 25 and 20. |
ranged one ahead of the other on the shaft
and respectively opposite the power - eylin-
ders 2. Between the cranks 1 provide the
shaft 24 with a pinion 27, the latter being par-
tially indicated in Figs. 5 and 2 of the draw-
ings. |

Within each of the power-cylinders 2 I pro-
videa central fixed partition 28, thelatter hav-
ing a central opening therethrough, through
which is adapted to work a piston-rod 29, the
latter carrying on its opposite ends and on
oppositesides of the partition 23 piston-heads
30 and 31. The forward piston-heads 30 are

connected, through the medium of arms 32

and 33, with the ecrank-pins of the cranks 29
and 26. Adjoining and on opposite sides of
each of the central partitions 28 each of said
power-cylinders is provided with ports 54 and
35, which lead into the adjoining valve-cyl-
inder. An exhaust-port 36 is formed in the
outer end portion of each of the valve-cylin-
ders. | | '

Within the forward casing portion ¢ 18
journaled a suitable shaft 37, with the outer
projecting end of which is adapted to be en-
vaged a tool-holding chuck. Intooneend of
the cylindrical casing portion 1°is ad justably
inserted an end-thrust bearing-block 38, be-
tween which and the adjoining end of the
shaft 37 are arranged bearing-balls 39. Upon
the shaft 37 and within the casing enlarge-
ment 1¢ is mounted a gear-wheel 40, the feeth
of which mesh with those of the pinion 27. De-
neath the central partof the casing portion1® I
suitably secure a block 41, the recessed outer
end of which, as indicated more clearly in
Fig. 2 of the drawings, is adapted to receive
half the pinion-wheel 27, and through fric-
tional engagement of the ends of the teeth of
said wheel with the surface of said recessed
portion the pinion 27 is prevented from be-
ing forced rearward by pressure of the teeth
of the gear-wheel 40.

In operation the air under pressure enters
the inlet-passage 5, passing out through the
port 4 and about the reduced or recessed por-
tions 14 of the valves 12 and 13. While it 18
obvious that the reciprocating motion of the
valves 12 and 13, as well as the pistons of
the power-cylinders, move successively, I will
describe only in detail the operation of that
power-piston which is shown in Fig. 2 of the
drawings. Assuming that the port 3518 in
communication with the recess 14 of the valve
13 and that said port 35 is also in communica-
tion with the eylinder 2 in front of the parti-
tion 28 and that the port 34 is by the valve 13
cutoff from communication with the recess 14,
butin communication with the e¢ylinder 3, it 18
obvious that the air which passes into the cyl-
inder 2 through the port 35 will forece the head
30 forward. This forward movement of the
head 30 will,through the movement of the arm
32 and its connection with the erank 25, result
in imparting a rotary motion to the crank-
shaft 24, which through the gear connection

arm 32.

705,489

These ceranks are ar- { of thevalve-shatt 7 will result in moving the
valve 13 rearward until its recess 14 1s In

communiecation with the port 34 and the port
35 is in communication with the passage 1o.
This operation admits the air to the cylinder
2 in rear of the partition 28 and serves to
drive the outer piston-head 31 toward the
rear end of the eylinder and to impart an
outward movement to the crank-operating
As the piston-head 30 reaches its
outward limit and begins iis return move-
ment it is obvious that the air behind said
head may exhaust through the port 35 and

' communicating valve-passage 15, the ex-

haust thence passing outward through the
port 36. In the forward movement of the
head 31 the air contained in the cylinder in
rear of the partition 28 is permitted to ex-
haust through the port 34 into the cylinder
3, and thence out through the port 36. 1t
will readily be understood that the rearward
or inward movement of the piston 29 will re-

sult in finally closing the exhaust-passage 19
and again opening the port 35 to communi-
cation with the recess 14, and thereby driv-

ing the piston 29 forward again. It will thus
be seen that through the successive opera-
tions of the pistons of the air-cylinders the
valves 12 and 13 will be caused to control the
inlet of air to said power-cylinders. The ro-
tary motion imparted to the crank-shaft, and
consequently to its pinion 27, results in a ro-

| tation of the gear-wheel 40 and in a conse-

quent rotation of the tool-carrying shaft 37.

In order to change the relative positions of
the valve-ececentrics 8 and 9 with the cranks,
and thereby provide for a reversal of motion,

} the pin 20, which is illustrated more clearly

in Fig. 5 of the drawings, may be pulled out-
ward until its key 21 is out of engagement
with the notech 18 and the wheel 17, after
which said pin may be turned until by the
inward movement of said pin its key may be
made to engage the notch 19.

From the construction herein shown and

described it will be seen that a duplex air-
motor is provided through the operation of
which a rapid and uniform rotation may be
imparted to a tool-holding shaft.

Having now fully described my invention,
what I claim, and desire to secure by Letters
Patent, is—

In a motor, the combination with a casing
having a pair of power-cylinders and a pair of
valve-cylinders, the former provided with a
central fixed partition and ports on each side
of said partition connecting the vaive-cylin-
ders with the corresponding power-cylinders
and each of said valve-cylinders having an
exhaust-port 36 and an inlet-air port con-
necting with both said valve-cylinders, of a
journaled shaft 7, valves 12 and 13 working
in said valve-cylinders and having peripheral
recesses 14, arms 10 and 11 eccentrically con-
necting said valves with said shaft 7, a jour-

naled crank-shaft having a gear connection

with said shaft 7 and provided with two
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cranks, a piston within each of the cylinders | wheel on said crank-shaft gearing therewith,

2, sald piston carrying a head on opposite substantially as specified.

sides of the central partition and driving- |

arms connecting said pistons with said cranks, .
§5 a rotatably-mounted tool carrying shaft 37 in In presence of—

the forward portion of said casing, a gear- - A. L. PHELPS,

wheel carried on said shaft and a pinion- | W. L. MORROW.

JOHN ULRICH.
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