o . Fo.791,847. e - PATENTED JUNE 6, 1905.
. PNEUMATIC DRILL. o
~ APPLIOATION FILED SEPT. 26,1003, RENEWED NOV. 8, 1004, .

7, BT

..




. No.791,847. SRR PATENTED JUNE 6 1905
: e I WHITELAW - B
PNEUMATIG DRILL

APPLIUATIGH I‘ILED SEPT, 26, 1003 BEHEWED Hov 3. 1904 e
| ' L A ' - ESEEETS—BHEETQ RERE

o _ Flg 4 8456 S
o 4E s N\ 2728 O 29~3° 25

_ - ; _ T
' d d
. . . K . = " ) - . . .. . Hﬂ'
- R - . . .. " Lo A . . — » .
. B . . . . . D . . .
. . . L . .. .. .
. . . - -, " . T " """-.._1___' : . . - ] .. . .- -
- - - .ot il ' . . - - ' . . . , i
"ea - = * st " LT . .. . . . - N .
! . . - . ' e .- : . . . . - . .
. . .. fl . u _ = --,__‘__" . L f ) _ . . L P .-
. - k. ) : . .. - s ) ) B - ’ ' ; : : .
) ' j ot : o o L L _‘“'“'“--.H__ . > . - : . . " B I . " S
- ; ! L v, . ¥ b . - o o . S . '
: - - ul, ! o . . : --'"“"-"-‘-:‘--'..' : ; - T T ey S o SPF NP S .
. # i A T T . T j . o e —r e —e—— * — e = e oy . , .
! 1 o . i . S K - .- S R S — . .
. N .. . , - ! T i e = et - .
Se 0 - : C . _ . F L ey P e
"1 ] . S A -
' T L . K )
Y - . Y -

—— e —— L — T
1 .

49/ 4845 57 T RS R e '.-111_ : N

]

}
ez
L
{

0o
Ol
—

" 9)

1._.&
o
“l
vy,
}.—l

~J
1
N

O

A9,
O

X

OISR

o N A B

-~
__-:,_ ..\'_ \\&\&x\_ﬁmm

N

_ ..
g = :
. _ N
R

N

N
s
P

0

2
O

A




."N.o. 791.,847.*'_"; _

¢

~ PATENTED JUNE®, 1905. |
- I WHITELAW. =

- PNEUMATIC DRILL. -~
~ APPLICATION FILED SEPT. 26,1903, RENEWED NOV, 83,1004, B
| | | | | 5 SHEETS—SHEEET 3.

.

. 578 118

' _.-l"l' .:"‘-\

/
O
A\,
L
\
TR A
7
q
O

.!
i

| |
x 1
|

NAAAY

L
On

2w 50 |

O
H>
T
|
|
|
e
f\]«r\z\/\m/\mmx

|
i
g
M’f\/%m%(\ '

{

e
T
||
;
|
f
f
L'.,
T NANAAANAANA
b
o
A\,

Mx\/\/\z\/&/\xv‘vbvvw
4
DN




No. 791,847. - PATENTED JUNES6, 1905.
- ' - J. WHITELAW, e
B ' PNEUMATIC DRILL..
- APPLICATION I‘ILED SEPT, 26,1903, RENEWED NOV, 3, 1804, | -
' | ' "5 SHEETS—SHEET 4.

~ Figg.  Figlo.

ec)ey

— T ———.. BT ———
o
-
- TE e

’ . . . . . I *"
] . 1.._;:: -..:"-\‘
F 1 1 1 | S
o
' ) g .' ' - N L] ‘,-l"r-l""
) | -
- '
' it
. -

-

N

] NN

toga (g g i)
T (O8%8g | 94 ()es 90 W lo
| . : ' _— . - - _IF1 ‘. - |

100 95 D °7
~ James Whitelaw .




~ No.7molpan. PATENTED JUNE 6 1905
T R N R o WHITELAW .
PNEUMATIG DRILL,

APPLIUATIOH ?E‘ILEI) SEPT 26, 1903 REHEWI}D Hov 3, 1904 o

© PHOTG-LITHOGRAPHED f1¥ SACKETT & WILHELMS LITHO R FT0.CO. NIW YORK,




10

- 20

25

30

35

- line 4 4 of Fig. 8.

40

45

vah es.

| No. 791,847,

Patented June 6, 1803.

UNITED STATES PATENT OFFICE.

JAMES WHITELAW,

ki

"OF ST. LOUIS, MISSOURI.

PNEUMATIC,DRILL.
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Apphca,tmn filed %Bptember 206, 1903 Renewed November 3, 1904.

Yerial No, 231,203

To all whom it ma&y CONCETTL:

Beit knownthat I, JAMES W HITELAW, ac1t1— |
zen of the United States residing at the city.

of St. Louis, In the State of Missouri, have
invented a certain new and useful Fluid-Motor

for Drills or the Like, of which the following

is such a full, clear, and exact description as
will enable any one skilled 1n the art to which
it appertains to make and use the same, ref-
erence being had to the accompanying draw—
ings, forming part of this specification.

My invention relates more particularly to
fluid-motors for drills or the like.
however, be applied to ﬂuld-motors for V&I‘I-
ous other purposes. -

The object of my invention 1s to provide a

fluid-motor for drills or the like which will be

compact and at the same time eﬁiment and re-
liable in operation. .

My invention consists in part in the com-
bination Wlth a housing containing cylinders,

- of pistons in said cylmderq, mechanisms for

transmitbing the power from said pistons, and

aremovable valve-casing carried by said hous-

ing and extending between said cylinders to
Supply fluid thereto |

My invention also consists in various other

novel features and details of construction, all
of which will be described in the following

specification and pointed out in the claims af-
fixed hereto.

- ]n the accompanying dra,wmﬁ's., which 1llus-
trate one form of drill made in accordance
with my invention, Figure 1 isa top planview,
the top plate bemﬂr removed Fig. 21s an en-
larged isometric projection of one of the
Fig. 3 is a section on the line 3 3 of
Fig. 2. F10' 4 is a horizontal section on the
Kig. 51s a Vertlca,l section
of one of the valves. Fig. 6 is a side eleva-
tion on a reduced -scale. FIG‘ 7 is a sectlon
on the line 7 7 of Fig. 8. Fig. 8 1s a section
on the line 8 8 of Fig. 4. Fig. 9 is a section
on the line 9 9 of Fig. 8. Fig. 10 is an 1so-
metric projection ot the Valve -casing. Hig.
111s a lonﬂ‘ltudmal section of the reversing-
valve. Fw' 12 is a section on the line 12 12
of Fig. 8. Tig. 13 isan end elevation. FKig.
141sa sectlonal view on a reduced caca,le., show-

—

1t may,

ing one of the crank-shaftsj a,nd Fig. 15 1s a
section showing the detail construction.

lee marks: ot reference refer to similar
parts in the several views of the drawings.

The housing of the drill consists of three'
parts—a main or body part 20, an end cap 21,

covering the cra;nk-sh&fts,-&nd a bottom cap
9292, covering the gearing: Formed in the main
part of the housmo' are four cylinders 23, 24,

25, and 26, reqpectwely These cvhnder% are

arrano*ed in two pairs, the cylinders 23 and 24
bemq‘ at one side of the drill and the cylinders
25 and 26 at the opposite side thereof. The

thé end of a lining 28. RBSBIHG‘ against the
rear end of each of the linings 28 is a disk 29,
forming a partition to dwlde the cylinder 1nt0
two parts. Resting against each of the par-
titions 29 is a second 11111110‘ 30. These linings,

together with the partition 29, are held in po-

50

55

0o

forward end of each of the cylinders is pro-
vided with a shoulder 27, against which rests-

70

sition by a threaded cap 31 screwing into the -

end of the cylinder and bearing against the
rear end of the walls 30.
Formed.in each of the linings 30 and in the

adjacent metal of the housing 90 are two ports

32 and 33, respectively, for supplymﬂ'the fluid

to the rear chamber of the cylinder and ex-
hausting the same therefrom. The linings 30

are prevented from turning by means:of

| screws 34, placed in each 51de of the housing

20 and engaging with the linings 30, as shown
in Figs. 6and 15. Intherear chamberof each

of the cylmdels 923. 24, 25, and 26 1s a piston

35, which 1s secured t0 a plston-rod 36, pass-
ing through a central opening in the partition
09. The forward end of each of the piston-

rods 36 is provided with a slotted head 37, in
which 1s pwoted one end of a pitman-rod 38.

75

30

Each of the heads 37 is surrounded by a sleeve |

89, secured to the said head by the pin 40, _
which pivots the pitman-rod 38 to the. head. -

9_0 oo

These sleeves 39 form guides for the pistons

35. The opposite end of each of the pitman-
rods 38is provided withan annular member41.

Between the main partof thehousing 20 and

the end cap 21 are placed threaded cups 42,
Wthh form the outer members of ball- bear-
ings for the crank-shatts. The upper part ot

95
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each of the crank-shafts consists of an arm 43,
provided with an upwardly-projecting pin 44
and a downwardly-projecting bolt 45. Sur-
rounding the pin 44 is a collar 46. Between
this collar 46-and the cup 42, hereinbefore de-
scribed, are placed antifriction-balls 47. Sur-
rounding the bolt 45 is a hardened collar 48.
Between this collar 48 and the annular mem-

ber 41, hereinbefore described, are placed an-

tifriction-balls49. Thecentral portion of the
crank-shaft is formed by an arm 50, having
oppositely-projecting shoulders 51. Each of
these shoulders 51, as well as the arm 43, 1s

provided with grooves 52, which engage with -

tongues 53, formed on the collars 48. The
arm 50 1s held in position on the bolt 45 by
meansof anut54. Thelowerendof the crank-
shatt 1s composed of parts similar to those de-
scribed. The pin 44 of the lower arm 48 18,
however, of greater length than the upper pin
44 and has keyed to it a gear-wheel 55. The
two gear-wheels 55 mesh with a gear-wheel
56, which is rigidly secured to a smaller oea -

- wheel 57. These gear-wheels 56 and 57 are

30

35

loosely mounted upon a pin 58, secured in the
main housing 20. The gear-wheel 57 meshes
with a master-wheel 59. This master-wheel
09 1s arranged to drive the drill or other tool.
As themanner of supporting the master-wheel]
59 1s the same as that shown and deseribed in
my prior application, Serial No. 139,879, filed
January 21, 1903, the same will not be par-
ticularly described. |

65 1s a valve-casing which is provided with
a downwardly-projecting portion 66, which

- projects into an opening in the housing 20

40

between the cylinders 23 and 24 and the cyl-
inders 25 and 26. In the casing 65 are two
oscillating valves 67 and 68. The valve 67
controls the supply and exhaust to and from
the cylinders 23 and 24, and the valve 68 con-
trols the supply and exhaust to and from the
cylinders 25 and 26. Secured to the upper

~end of each of the valves 67 and 68 is a short

45
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arm 69, which is connected, by means of a rod
70, with an eccentric-pin 71, formed on the
pin 44 of oneof the crank-shafts. FKach of
the valves 67 and 68 is provided with a cen-
tral opening 72. These central openings 79
communicate by passages 78 with an annular
depression 74 in the upper part of the valve.
Below the annular depression 74 is a port 75,
communicating with the said central port 79.
Opposite the port 75 is a corresponding lon-
gitudinal depression 76, which communicates
with the port 75 by an opening 77, so as to
equalize the pressure on the two sides of the
valve. At each side of the port 75 is a cut-
away portion 78, forming external ports.
These ports 78 extend down farther than the
ports 75 for the purpose hereinafter to be de-
scribed. The lower end of the internal ports
72 is bifurcated, as best shown in Fig. 8, and
communicates with cut-away portions 80,
forming external ports in the lowerend of the

791,847

valve. These ports 80 are connected by an
opening 81 to equalize the pressure on the
sides of the valve and to increase the capacity
of the ports. Between the ports 80 is a port
32, the sides of which are inclined down-
wardly and overlap the ports 78, as best shown
in Fig. 5.

83 and 84 are handles. The handle 83
serves as a supply-passage and the handle 84
as an exhaust-passage. Leading from the
handle 83 is an upwardly-extending passage
35, and leading to the handle 84 is a down-
wardly-extending passage 86. These Passages
85 and 86 are preferably formed in the main
casing 20.. These passages 85 and 86 commu-
nicate with openings 87 and 88, respectively,
formed in lateral extensions of the valve-cas-
ing 65. These openings 87 and 88 communi-
cate with a passage 89 in said valve-casing.
Within this passage 89 is the reversing-valve
90.  The reversing-valve 90 is provided with
a handle 91, by means of which it is operated,
and 1t 1s held in position in the passage 89 by
means of a spring-detent 92, which enters an
annular groove 93 in the projecting end of
sald valve. Formed in the reversing-valve 90
are two ports 94 and 95. These ports 94 and
99 are adapted to communicate with the ends
of a U-shaped port 96 in the upper part of
the valve-casing 65. The port 94 is in con-
munication with one end of this port 96, as
shown in Fig. 12, when the motor is running
in one direction, while the port 95 is in com-
munication with said other end of the said
port 96 when the motor is running in the op-
posite direction. The outer end of the valve
90 1s provided with two openings 97. one of
which is in communication with the opening
87 when the motor is running in one dirce-
tlon and the other being in communication
with said opening when the motor is running
in the other direction.

98 and 99 are two oppositely-disposed open-
ings in the valve 90. These openings 98 and
99 are separated by an inclined partition 100,
as best shown in Fig. 11, so that the opening
98 communicates with the outer end of the
reversing-valve and the opening 99 communi-
cates with the inner end of said valve. These
openings 98 and 99 are adapted to be brought
into communication with a downwardly-ex-
tending port 101 in the valve-casing 65. This
downwardly - extending port 101 communi-

cates, by means of a cross-port 102, with

grooves 103 in the downwardly - projecting
portion 66 of the valve-casing. The grooves
103 are provided with ports 104, communicat-
ing with the annular depression 74 in the
valve 67, and with ports 105, communicating
with the annular depression 74 of the valve 6S.

The ports 75 and 78 of the valve 67 are
adapted to communicate with ports 106 and
107, formed in the side of the valve-casing 65,
while the ports 80 and 82 of said valve com-
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" the opposite side of the valve-casing 65, and |
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The ports 106 and 107 in turn communicate

with the ports 82 and 33 of the cylinder 23,

and the ports 108 and 109 communicate with

the ports 32 and 33 of the cylinder 24. The
corresponding ports of the valve 68 com-
municate with corresponding ports formed in

these ports in turn communicate with the

ports 32 and 83 of the cylinders 25 and 26.

The overlapping ports 78 and 82 of the valves
67 and 68 communicate with a chamber 110
This chamber 110 in
turn communicates, by means of port 111, with

the U-shaped port 96 hereinbefore described.
The valve-casing 65 is provided with a

threaded opening 115, in which is a threaded

stem 116. This stem 116 is provided with a

handle or star-wheel 117, by means of which

it is rotated, and is provided on its upper end

with a conical bearing 118. The stem 116 1s
used to feed the drill in the usual manner.
The upper part of the drill is covered by a
plate 119, which is secured in position by
means of screws 120. These screws 120 also
aid in holding the valve-casing 65 in position.

Supposing the reversing-valve 90 to be 1n po-

sition shown in Fig. 12, the air or other fiuid

passes in through the handle 83 and thence
up through the passage 85 and one of the
ports 97 into the end of the reversing-valve
90. It then passes down through the open-
ing 98 in said valve and ports 101 and 102 in

the valve-casing into the grooves 103. IFrom"
the groove 103 it passes through the passage

104 into .the annular depression 74 of the

~ valve 67 and thence through the passage 73

40
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into the port 72. Passing down through the
port 72 it is fed through the port 75 into one
of the ports 106 or 107 of the cylinder 23, and
at the same time the steam will be exhausted
from the other of said ports 106 and 107

through one of the ports 78 and thence through .
the chamber 110, passage 111, and port 96 | -
and port 94 into the passage end of the re-
versing-valve 90 and thence down through-

the opening 88 to passage 86 to the handle 84,
from which it is exhausted. At the same
time the air will pass down through the bifur-
cated end of the passage 72 and through one
of the ports 80 and the port 108 or 109 into
one end of the lower cylinder 24, while at the
same time the air from-the opposite end of
said cylinder will pass out through the other
of said ports 108 or 109 and the port 82 into

the chamber 110, where it will be exhausted,

as before described. The valve 68 in the

same manner controls the supply and exhaust
to the cylinders 25 and 26.

When 1t is de-
sired to reverse the direction of the drill, the
handle 91 is grasped, and the valve 90 1s ro-
tated through one-half revolution, so that the
port 94 will be brought into communication
with the port 96 and the port 99 with the port

101. The supply and exhaust will thus be

The operation of my drill is as follows:

valve-casing being provided with
surfaces having recesses codperating with the

| reversed, and the,.drill_will'ruﬁ' in the oppo-

site direction. |
Having fully described my invention, what

I claim as new, and desire to secure by Letters

Patent of the United States, 15—

1. In a fluid-motor, a housing contalning
cylinders and provided with fiat contact-sur-
faces, pistons insaid cylinders, mechanism for

3

transmitting the power from said pistons, a

oear-casing carried by said housing, and a re-
movable valve-casing carried by said housing
and extending between sald cylinders to sup-
ply fluid thereto, said valve-casing being pro-

vided with flat contact-surfaces codperating
with the contact-surfaces of said housing.

75

- 80 .
9. In a fluid-motor, a housing consisting of

two parts each containing a eylinder and each

provided with a flat contact-surface, and a re-
movable valve-casing between said parts and
provided with flat contact-surfaces codperat-

ing with the contact-surfaces of said housing,
‘sald parts being connected by a gear-casing.

3. In a fluid-motor, a housing consisting ot
two parts integral with each other and sepa-
rated by a passage forming flat contact-sur-
faces, each of said parts containing a cylinder,
pistons in said cylinders, and a removable
valve-casing carried by said housing and pro-
jecting into said passage, said valve-casing be-
ing provided with flat contact-surtaces codp-
erating with the contact -surfaces of said
housing.

4. In a fluid-motor, a housing containing

cylinders and provided with ilat contact-sur-

faces, pistons in said cylinders, mechanism for

90 -
95

100

transmitting the power from said pistons, a

oear-casing carried by said housing, and a re-
movable valve-casing carried by said housing
and extending between said cylinders, said
lat contact-

contact-surfaces of said housing to form ports

for said cylinders. |

5. In a fluid-motor, a housing consisting of
two parts each containing a cylinder and each
provided with a contact-surface, and aremov-
able valve-casing carried by said parts, said
valve-casing being provided with flat contact-
surfaces having recesses cooperating with the
contact-surfaces of said housing to form ports
for said cylinders, the parts of said housing
being connected by a gear-casing. :
6. Ina fluid-motor, a housing consisting of
two parts integral with each other and sepa-
rated by a passage forming flat contact-sur-
faces, a cylinder in each of said parts, and a

removable valve-casing carried by said hous-
ing and projecting into said passage, said
valve-casing being provided with flat contact-

surfaces having recesses codperating with the

contact-surfaces of said housing to form ports

for said cylinders.
7. In a fluid-motor, a housing containing
two pairs of cylinders, pistons in said cylin-

| ders, mechanism for transmitting the power

105
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from said pistons, a removable valve-casing
carried by said housing and intruding between
sald pairs of cylinders, and two valves in said
casing, each controlling the supply of fluid to
and exhaust thereof from one palr of cylinders.

8. In a fluid-motor, a housing containing
cylinders, pistons in said cylinders, mechan-
1sm for transmitting power from said cylin-
ders, a removable valve-casing carried by said
housing and intruding between said cylinders,
valves insaid casing, and connections between
said power-transmitting mechanism and said
valves for actuating the latter.

9. In a fluid-motor, a housing containing
two pairs of cylinders, pistons in said cylin-
ders, mechanism for transmitting the power
from said pistons and a removable valve-cas-
ing carried by said housing and intruding be-
tween sald pairs of cylinders, two valves in
sald casing, each controlling the su pply of fluid
to and exhaust thereof from one pair of cyl-
inders, and connections between said power-
transmitting mechanism and valves for acty-
ating the latter.

10. In afluid-motor, a housing consisting of
two cylinders and a gear-casing formed inte-
gral with one another and provided with a pair
of flat contact-surfaces, and a removable valve-
casing carried by said housing and intruding
between said cylinders, said valve-casing be-
ing provided with a pair of contact-surfaces
codperating
first-named part.

11. In afluid-motor, two cylinders, p1Stons
1n said cylinders, mechanism for transmitting
the power from said pistons, an oscillating
valve for each cylinder, each of said valves
having an internal portand two external ports,

‘and means for actuating said valves to place

each end of the cylinders alternately in com-
munication with the supply and exhaust,

12. In a fluid-motor, two cylinders, pistons
in said cylinders, mechanism for transmitting
the power from said pistons, an oscillating
valve for each cylinder, each of said valves
having an internal port communicating with
the supply, and two external ports communi-
cating with the exhaust, means for actuating
said valves to place each end of the cylinders
alternately in communication with the sy pply
and exhaust, and means for reversing the sup-
ply and exhaust.

13. Inafluid-motor, a pair of cylinders, pis-
tons 1n said cylinders, mechanism for trans-
mitting the power from said pistons, an oscil-
lating valve for said cylinders, said valve hav-

with the contact-surfaces of sajd

791,847

ing a supply and two exhaust ports for one
cylinder, and an exhaust and two supply ports
for the other cylinder, and means for actuat-
ing said valve.

14. Inafluid-motor, a pair of cylinders, pis-
tons 1n said cylinders, mechanism for trans-
mitting the power from said pistons, an oscil-
lating valve for said cylinders, said valve hav-
Ing a supply and two exhaust ports fer onc
cylinder, and an exhaust and two supply ports
for the other cylinder, means for actuating
said valve, and means for reversing the supply
and exhaust.

15. Inafluid-motor, a pair of cylinders, pis-
tons 1n sald cylinders, mechanism for trans-
mitting the power from said pistons, an oscil-
lating valve for said cylinders, said valve hav-
Ing an internal supply and two external ex-
haust ports for one eylinder and an internal ex-
haust and two external supply ports for the
other cylinder, and means for actuating said
valve.

16. Ina fluid-motor, a pair of cylinders, pis-
tons 1n said cylinders, mechanism for trans-
mitting power from said pistons, an oscillat-
ing valve for said cylinders, said valve having
an internal supply and two external exhaust
ports torone cylinder, and an internal exhaust
and two external supply ports for the other of
sald cylinders, means for actuatin asald valves,
and means for reversing the supply and ex-
haust.

17. Ina fluid-motor, two pairs of cylinders,
pistons insaid eylinders, mechanism for trans-
mitting the power from said pistons, two os-
cillating valves, each of said valves having a
supply and two exhaust ports for one cylin-
der and an exhaust and two supply ports for
another cylinder, means for actuating said
valves, and means for reversing the supply
and exhaust.

18. In a fluid-motor, a housing containing
cylinders, a removable valve-casing consisting

of two parts one of which projects between

sald cylinders and the other of which bears
on said casing, a controlling valve or valves
1n the first-named part of said casing, and a
reversing-valve in the second-named part of
sald casing.

In testimony whereof I have hereunto sef,
my hand and affixed my seal in the presence of
the two subscribing witnesses.

JAMES WHITELAW.

Witnesses:

JOoHN G. Lewis,
J. H. Bryson.
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