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- To all whom + may concern:

' UNITED STATES PATENT OFFICE.

FREDERICK C. BLANCHARD, OF BRIDGEPORT, CONNECTICUT, ASSIGNOR TO THE ASH-

CROFT MANUFACTURING COMPANY, O

TION OF CONNECTICUT., -

F BRIDGEPORT, CONNECTICUT, A CORPORA-

~ COMBINATION DRILL AND VALVE-GRINDER.

063,986,

‘Specification of Letters Patent. Patented July 12, 19190.
Application filed January 20, 1910. Serial No. 539,020. -

Be it known that I, Frepericx C. Brax-

- CHARD, a citizen of the United States, and

- resident of Bridgeport,in the county of Fajr- |
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field and State of Connecticut, have invented
new and useful Improvements in Combina-

tion Drills and Valve-Grinders, of which the |

following 1s a specification.

My invention relates to the construction of |
tools or machines in the class of which breast
drills are a typical example and consists of

improvements whereby a tool or machine of
this character 1s made capable of performing
several functions or modifications of func-
tion selectively by means of simple adjusting

devices. -

In particular, my invention consists in im-
provements in tools of this class by which

- the same tool or machine may perform alter-

20

29

30

nately the functions of the ordinary breast

drill, reversible ratchet - drill, or wvalve

‘grinder; that is to say, by means of certain

acdjustments presently. to be ‘described con-

tinuous rotation of the driving gear may |

cause a continuous rotation of the tool-mov-
g shatt or holding member; or, if desired,
an oscllatory -or reversing rotation of the

- tool holding member; or by an oscillatory or

back-and-forth movement of the driving

gear, may operate as a ratchet drill in either

cirection. . - ) o
Furthermore, the specific mechanism with

which I illustrate my invention comprises

- improvements which insure compactness,
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strength, durability, and ease of operation

and adjustment. ' ;
In the drawings hereto annexed which

illustrate an example of my invention,—

“Figure 1 is an elevation, partly in section, of
a combination breast drill and valve grinder ;-

Fig. 2 1s a cross sectional view taken along

the line 2—2 of Fig. 1; and Fig. 8 is a detail
~which shows the pawl beam which forms a

part of the tool or machine shown in Fig. 1.
~ "The stock or frame of the tool, marked S,

consists in part of a rectangular framework

3" which embraces the principal mechanic-

- ally operated parts of the.tool or machine.

50

This rectangular framework is stiff and am-

ply able fo sustain all the stresses which may |

be brought to bear upon it in course of op-
eration.

the

A shaft T is mounted in the bear-
ings ¢, ¢ at either end of the rectangular

O f.ramem‘)ork S" and 1s thus proﬁidéd with

ampie support. Between the bearings #, ¢
and also mounted in the framework S’ is the
driving gear G shown as the bevel ‘gear
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which is secured to and driven by the -

crank M. S . o
Lioosely mounted upon the shaft T and
meshing with the driving gear G are the
two bevel pinions P, P’. ‘These pinions are
provided with circular internal ratchets J,
J’.  The ratchet teeth of the ratchet J are
opposed 1n operative direction to those of

the ratchet J’. In order to provide control-

lable engagement between the ratchets J or
J” and the shaft T, I have arranged two

as parts of a single piece or member, namely,
pawl beam N which is loosely mounted
and housed in the shaft T which is milled
out at ¢* to-accommodate the pawl beam and
its adjuncts. The pawl beam N is

permit a movement of the beam N sidewise
of the shaft while holding the said beam
against movement lengthwise of the shaft.

The oppositely facing pawls I, I’ are formed

in the ends of the beam N and springs F, F
seated 1n sockets in the interior of the shaft
1 support the pawl beam N and urge it out-
ward.” The beam N is provided with shoul-
ders at n, n” which codperate with the pawl
actuator K. This paw! actuator consists of
a sleeve mounted to slide upon the shaft T
and 1s provided with flanges K/, 12 of which

.| one 1s of greater width than the other, I2 in

the instance shown being the wider flange.
When the pawl actuator sleeve E is slid to-

ward the-operating end of the shaft T as

shown in Fig. 1, it engages the shoulder »
and presses the pawl I into the housing or
recess #*, discngaging the pawl I from the
ratchet J. This movement of the actuator
sleeve I also permits the-pawl I’ to move

outward in respouse to the effort of the:
| spring B’ and into engagement with the
ratehet J’. With the parts in this relation-

ship, movement of the driving gear G+ will
be communicated to the shaft T through the
pinion P’, ratchet J° and pawl I, If, now;
actuator K be moved in tlie reverse direction
sliding aiong the shaft T it will first engage

“vith the Sh()ﬁlder.?’bf and press the pawl 1’
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Pawls I, I"; preferably these are constructed -
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| | _ perfo- -
rated a¢ £ and in this perforation the pin H,
secured to the shaft T, fits loosely so as to
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out of 'engagemént with the ratchet J’ and | rotation of the gear G and thus not only will |

will do this before the opposite end of the
actuator leaves the shoulder » so that for an
instant both pawls I, I’ are released from
engagement with their respective ratchets.

Further movement of the actuator E will
- then allow the pawl I to engage with the
It is thus obvious that in the |

ratchet J.

~ operation of the pawl actuator X it 1s not
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possible to have both pawls I and I’ in en-
gagement with their respective ratchets af
the same instant; their engagement 1s
strictly alternative and never simultaneous.
The pawl beam N, as it were, floats 1n 1ts
housing and partakes of movement 1n ipart
bodily sidewise with relation to the shatt T

" and 1n part rocking movement on the loose

pivot H. o _
When it is desired to impart to the shait

T an oscillating movement the following

mechanism is put in action: The hub of the

gear (& is bored out to receive the sliding

- crank shaft A which is pressed inwardly by
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a spring A3 and carries at its inner end the
crank E" . A pin B passes through the ex-
posed end of the crank shaft A and engages
at the will of the operator with either of the
notches C’, C* which are formed in the semi-
circular flange C, which is preferably an in-
tegral part of the crank M. The operative
portions of the crank A’ move between the
flanges E’, 2%, on the pawl actuating sleeve
E. These operative portions are best shown
in Fig. 2. 8116 of the operative portions A*
is formed as a boss projecting inwardly

from the crank A’ and the other A* 1s a

portion of the crank A’ itself. The projec-
tion of the boss A? is such that the operative
portions A2, A* are offset from each other so
‘that as shown in Fig. 1 the boss A? may act
upon the smaller flange K’ while the oper-
ative portion A* acts upon the larger flange
E2. With the pin B in the notch C’ the
crank shaft A 1s in its operative position
and continuous rotation of the crank M

~ causes the operative portions of the crank

A2, A*to engage alternately with the flanges
E’, E3, sliding the pawl actuating sleeve L

~ alternately back and forth. As above de-
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nately with the ratchets J and J’,

secribed this reciprocation of the sleeve I
causes the pawls I and 1" to engage alter-
| and con-
sequently alternately drives the shaft T
through the pinions P, P’. Consequently
any tool secured in the chuck T’ will be
given an oscillating movement. '

In order to adapt this tool or machine as
perfectly as possible to the work of valve
orinding, the operative portions of the crank
A’ are set at an angle one to the other so
that in the ordinary right handed rotation
of the gear ‘G, the operative portion A* leads
the operatiye portion A* and consequently
the pinion P will be in engagement with the

an oscillating movement be given to the
shaft T but also a step-by-step progressive
movement. When the tool or machine is
used for grinding valves or valve seats, this
combined oscillating and step-by-step pro-
gressive movement insures the best results.

If it be desired to use the tool as a ratchet
| drill the parts are left in the same positions

and relation as shown in Fig, 1 and an
oscillating movement is given t¢* the driving
crank M, care being taken not to allow this
oscillating movement to proceed far enough
in either direction to throw the sleeve E and
thus reverse the driving relations in the
train of mechanism. '

70

79

80

If it be desired to use the tool or machine

as an ordinary breast drill, the crank shaft

A 1s moved outward and turned so that the

pin B is lodged in the notch C? This
movement removes the boss E2 beyond the
limits of the smaller flange K but still
within the limits of the larger flange I&2.
Continuous rotative movement of the driv-
ing crank M insures engagement between
pawl I and ratchet J and places the tool or
machine in condition for ordinary work as
a breast drill. O | -

The steadying handle L. may be secured
in any one of several tapped holes K as best
suits the operator. o

What I claim and desire to secure by
Letters Patent 1s:" - |

1. The combination, in a suitable frame,
of a revolubly mounted shaft, a driving
gear, two pinions loosely mounted on the
shaft, respectively provided with ratchets
mutually opposed in operative direction, a

beam, mounted to rock relatively to the

shaft, and provided with two oppositely di-
rected pawls, appropriate respectively to the
ratchets, and a pawl actuator movably
mounted on the shaft, to determine the alter-

native engagement of the pawls with the

operative ratchets.

9. The combination, in a suitable fraxﬁe,_

of a revolubly mounted shaft, a driving
gear, two pinions loosely mounted on the
shaft, respectivel
mutually opposeg in operative direction, a
beam mounted to rock relatively to the shaft,
and provided with two oppositely directed
pawls, appropriate respectively to - the
ratchets, and a pawl actuator movably
mounted on the shaft, to determine the alter-
native engagement of the pawls with their
operative ratchets, and a pawl actuator con-
troller. carried by the driving gear.

3. The combination, in a suitable frame,

of a revolubly mounted shaft, a driving
gear, two pinlons loosely mounted on the
shaft, provided respectively with ratchets,
mutually opposed in operative direction, two
pawls appropriate respectively to the ratch-

65 shaft T during the larger portion of any one | ets, and alternately engageable therewith,

provided with ratchets
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the said pawls movably mounted and housed
in the shaft, a pawl actuator movably
mounted on the shaft to determine the alter-
native engagement of the pawls with their
respective ratchets, and a pawl actuator con-
troller carried by the driving gear. .
4. The combination, in a suitable frame,
of a revolubly mounted shaft, a driving
gear, two pinions mounted on the shaft,
provided respectively with ratchets mutu-
ally opposed in operative direction, a beam
housed in the shaft and mounted to rock in
lts housing, springs supporting the -beam,

two oppositely directed pawls, appropriate

respectively to the ratchets, carried by the
beam, and a pawl actuating sleeve slidably
mounted on the shaft over the beam-hous-
ing, to determine the alternative engagement
of the pawls with their respective ratchets.

0. The combination, in a suitable frame,
of a revolubly mounted shaft, a driving gear,
two pinions mounted on the shaft, provided
respectively with ratchets mutually opposed
In operative direction, a beam housed in the

| shaft and mounted to rock in 1ts housing,

| lease the other end of the

shaft and mounted to rock in its housing,

springs supporting the beam, two oppositely
directed pawls, appropriate respectively to
the ratchets, carried by the beam, a pawl

actuating sleeve slidably mounted on the-

shaft over the beamn-housing, to determine
the alternative engagement of the pawls with
their respective ratchets, and a controller
carried by the driving gear, to slide said
sleeve reciprocally. - _

- 6. The combination, in a suitable frame,
of a revolubly mounted shaft, a driving gear,
two pinions loosely mounted on the shaft,
y with ratchets mutually
opposed 1n  operative direction, a beamn
mounted to 1*00113{ relatively to the shaft, and
provided with two oppositely directed pawls,

~appropriate respectively to the ratchets, a

4b
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pawl actuator movably mounted on the shaft,
to determine the alternative engagement of
the pawls with their respective ratchets, and
a disengageable pawl actuator controller
carried by the driving gear, S

7. The combination, in a suitable frame,
of a revolubly mounted shaft, a driving gear,
two pinions loosely mounted on the shaft,

provided ‘respectively with ratchets, mutu-

ally opposed- in operative direction, two
pawls appropriate respectively to the ratch-
ets, and alternately engagable therewith, the
said pawls movably mounted and housed on

the shaft, a pawl actuator movably mounted

on the shaft to determine the alternative en-

gagement of the pawls with. their respective
ratchets, and a disengageable paw!l actuator |

controller carried by the driving gear. _

5. The combination, in a suitable frame,
of a revolubly mounted shaft, a driving gear,
two pinions mounted on the |
respectively with ratchets mutually opposed
in operative direction, a beam housed in the

shaft, provided |

| spectively to

‘end of the beam into the housine

sleeve reciprocally..

beam at either end alternately |
an end of the beam into the housing, and re-

to slide said sleeve recinvocably. =

springs supporting the beam,

the alternative engagement of the pawls with

| their respective ratchets, and a disengagable

8

_ two oppositely
directed pawls, appropriate respectively to
the ratchets, carried by the beam, a pawl
actuating sleeve slidably mounted on the.
shatt over the beam-housing, to determine

70

controller carried by the driving gear to

slide said sleeve reciprocally.

J. The combination, in 'a suitable frame,

of a revolubly mounted shaft, a driving gear,

75

two pinions loosely mounted on the shaft, -
provided respectively with ratchets mutually -

opposed 1n operative direction, a beam hous-
Ing 1n the shaft and mounted to rock in its

80

housing, springs supporting the beam, op- -

positely directed pawls, appropriate respec-

tively to the ratchets, carried at the ends of

the beam, and a pawl actuating sleeve slid-

‘ably mounted on the shaft engaging with the

e
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beam at either end alternately to depress an

end of the beam into the housing, and re-
beam to

gagement of pawl and ratchet.

10. The combination, in a suitable frame,

allow en-

90

of a revolubly miounted shaft, a driving gear,

two pinions loosely mounted on the

shatt,

provided respectively with ratchets mutually

| opposed 1 operative direction, a beam

housed 1n the shaft and mounted
its housing,
oppositely directed
the ratchets, carried at the ends
of the beam, a pawl actuating sleeve slidably
mounted on the shaft engaging with the
beam at either end alternately; to depress an

=)

95
to rock in
springs supporting the beam,
pawls, appropriate re-

100

and re-

lease¢ the other end of the beam to allow en- B

gagement of pawl and ratchet, and means

11. The combination, in a

two pinions loosely mounted on the. shaft;
provided respectively with ratchets mutually

‘ . a suitable frame,
of a revolubly mounted shaft, a driving gear,
110

105
carried by the driving gear to slide said -

opposed I  operative direction, a beam

‘housed in the shaft and mounted to rock in
its- housing, springs supporting the beam,

oppositely directed pawls, appropriate re-
spectively to the ratchets, carried at the ends
of the beam, a pawl actuating sleeve slid-
ably niounted on the shaft engaginy with the
to depress

lease the other end of the beam to allow en-

gagement of the pawl and ratchet, and dis.

engagable means carried by the driving geat.

12. The combinaticn, in a suitable frame,
of a revolubly mounted shaft, a driving gear-
two pinions loosely mounted on the s aft,
provided respectively with ratchers movably

opposed in operative direction, twa pawls
appropriate respectively to the vatchets and
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‘alternately engageable therewith, the said | with and slidable in the drivin bevel gear,d

pawls movably mounted and housed in the
shaft, a pawl actuating sleeve, slidabl
mounted on the shaft to determine the al-
5 ternative engagement of the parts with their
respective ratchets. S
18, The combination, in a suitable frame,
- ofarevolubly mounted shaft, a driving gear,
 two pinions loosely mounted on the shaft,
~ 10 provided respectively with ratchets mutually
~ opposed in operative direction, two pawls
‘appropriate respectively to the ratchets and
“alfernately -engageable therewith, the said
~pawls movably mounted and housed in the
15 shaft, a pawl actnating sleeve, slidably
mounted on the shaft, to determine the al-
ternative engagement of the parts with their
- respective ratchets, and a controller carried
- by the driving gear to slide said sleeve re-
20 ciprocally. I o
14. The combination, in a suitable frame,
of a revolubly mounted shaft, a driving gear,
two pinions loosely mounted on the shaft,
- provided respectively with ratchets mutually

25 opposed in operative direction, two pawls | , 10§ _
| .of a revolubly mounted shaftj= driving,gear,

appropriate respectively to the ratchets and
alternately engageable therewith, the said
pawls movably mounted and housed in the
‘shaft, a pawl actuating sleeve, slidably
- 30 mounted on the shaft and provided with a
- flange at either end, a crank carried by the
~ driving gear revolving between and alter-
" .nately engaging the sleeve flanges to shide
the sleeve reciprocally. ' |

85 15.'The combination, in a suitable frame,

of a revolubly mounted shaft, provided re-

spectively with ratchets mutually opposed in
opéerative direction, two pawls appropriate
. respectively to the ratchet and alternately

40 engageable therewith, the said pawls mov-

~ably mounted and housed in the shaft, a
- pawl actuating sleeve slidably mounted on
~the shaft and provided with a flange at
~either end, a crank carried by the driving
45 gear revolving between and alternately en-
- gaging the sleeve flanges to slide the sleeve
reciprocally, said crank having two engag-
ing members, one for each flange, one of
sald Thembers set in advance of the other, to

%0 slide the sleeve reciprocally and unequally In

~ point of time. :
~ 16. The combination, in a suitable frame,
of a revolubly mounted shaft, a driving bevel

~ gear, two bevel pinions loosely mounted on
95 the shaft, provided respectively with ratch-
ets mutually opposed in operative direction,
 a loosely mounted beam housed in the shaift,

~ two oppositely directed pawls appropriate
60 respectively to the ratchets, each at one end

pressing it toward the ratchets, a pawl actu-
ating sleeve slidably mounted on the shaft
over the beam housing, to determine the al-

65

of the beam, springs supporting the beam and

- ternate engagement of the pawls with their:
respective ratchets, a crank shaft concentric.

- 968,086

crank on the shaft, said crank having twe
engaging members, one set in advance of the
other, flanges on the pawl actuating sleeve 1n
path of the engaging members on the crank,
and means to retract the crank shaft and
crank out of normal engagement position
relatively to the sleeve flanges. '

17. The combination, in a suitable 'ffi_f_a_;lne,"

| of a revolubly mounted shaft, a driving
gear, two pinions loosely mounted on the

shaft, provided respectively with ratchets
mutually opposed in operative direction, a
beam mounted in the shaft between the pin-
ions and mounted to rock in its housing,
springs supporting the beam, oppositely di-

70
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80

rected pawls, appropriate respectively to the

ratchets, carried at the ends of the, beam,
and a pawl actuating sleeve slidably ‘tfiount-
ed on the shaft engaging with the beam at
either end alternately to depress an end-of

‘the beam into the housing and release the

other end of the beam to allow
of the pawl and ratchet.

18. The combination, in a suitable frame,

engagement

two pinions loosely mountad_on. the shaft,
provided respectively withrafchets mutually

t oppgsed in operative  direction, a beam
‘housed 4n the shaft between the pinions and

mounted to rock in its housing, springs sup-
porting the beam, oppositely directed pawls,

85
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appropriate res ectively to:the;ratchets, car-

ried at the ends of the beam, and a pawl"

actuating sleeve slidably mounted on the

100

shaft engaging with the beam at either end
alternately, to depress an end of the beam ..~
into the housing, gnd release the other end . =

of the beam to allow engagement of the.

pawl and ratchet,~and means carried by the
driving gear to slide said sleeve reciprocally.
19. The combination in a suitable frame,

of a revolubly mounted shaft, a driving
pinions loosely mounted on the

gear, two [ ' wounted
shaft, provided respectively with ratchets

108
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mutually opposed in operative direction, a

beam housed in the shaft between the pin-
ions and mounted to rock in its housing,
springs supporting the beam, oppositely di-
rected pawls, appropriate respectively to
the ratchets, carried at the ends of the beam,
a pawl actuating sleeve. slidably mounted
on the shaft engaging Wwith the beam at

either end alternately, to depress an end of

the  beam to allow engagment of pawl and
ratchet, and disengageable means carried by

the driving gear to slide said sleeve re-

ciprocally. | . -

20. The combination, in a suitable frame,
of a revolubly mounted shaft, a driving
gear, two pinions loosely mounted on the
shaft, provided respectively with ratchets
mutually opposed in.operative direction,
two pawls appropriate respectively to the
ratchets and alternately engageable there-
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- 21. The combinationi, in a
~of a revolubly mounted

963,086

With, the said pawls inovably mounted and

housed 1n the shaft, a pawl actuating sleeve,

slidably mounted on the shaft between the

pinions to determine the alternative engage-

ment of the parts with their respective
ratchets. . -

suitable frame,
shaft, a driving
gear, two pinions loosely mounted on the
shaft, provided respectively with ratchets

. mutually opposed 1n operative direction,

two pawls appropriate respectively to the
ratchets and alternately engageable there-
with, the said pawls movably mounted and
housed in the shaft, a pawl actuating sleeve,
slidably mounted on the shaft between the
pinions to determine the alternative en-

- gagement of the parts with their respective

ratchets, and a controller carried by the driv-
ing gear to slide said sleeve reciprocally.
22. The combination, in a suitable frame,

of a revolubly mounted shaft, a driving

gear, two pinions loosely mounted on the
shatft, provided respectively with ratchets
mutually opposed in operative direction,
two pawls appropriate respectively to the

- ratchets and alternately engageable there-

with, the said pawls movably mounted and

“housed in the shaft, a pawl actuating sleeve,
30

slidably mounted on the shaft between the

pintons and provided with a flange at either

efid; a crank carried by the driving gear

revolving between and alternately engag-

+ 1ng the sleeve flanges to slide the sleeve re-

35

ciprocally. -
23. The combination, in a suitable frame,

~of a revolubly mounted shaft, a driving
gear, two pinions loosely mounted on the

40

- the shaft, a pawl actuating sleeve

45

o0

and provided with a flange

flanges to slide the

shaft, provided respectively with ratchets
mutually opposed in operative direction, two
pawls appropriate respectively to the ratch.
ets and alternately engageable therewith, the
sald pawls movably mounted and housed in
shdably
the pinions
at either end, a
crank carried by the driving gear revolving
between and alternately engaging the sleeve
| sieeve reciprocally, said
crank having two engaging members, one
for each flange, one of said engaging mem-
bers set in advance of the other, to slide the

mounted on the shaft between

— .

L

»

sleeve recinrocally and unequally in point of

time,

24. The combination, in a suitable frame,
of a revolubly mounted shaft, a driving
bevel gear, two &)inions loosely mounted on
the shaft, provided resmectively with ratch-
ets mutually opposed in operative direction,
a loosely mounted beam, housed in the shaft
between the pinions, two oppositely directed
pawls appropriate respectively to the ratch-
ets, each at one end of the beam, springs
supporting the beam and pressing it toward
the ratchets, and a pawl actuating sleeve
slidably mounted on the shaft over the beam
housing; to determine the alternate engage-
ment of the pawls with their respective
ratchets, a crank-shaft concentric ‘with and

slidable in the driving bevel gear, a crank on

the shaft, flanges on the pawl actuating
sleeve in the path of the crank, and means
to retract the crank shaft and crank out of

5o
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normal engagement position relatively to the -

sleeve flanges, -

29, "Ihe combination, in a suitable frame,
of a revolubly mounted shaft, a driving
bevel gear, two bevel pinions loosely mount-
ed on the shaft, provided respectively with
ratchets mutually opposed in operative di-
rection, a loosely mounted beam housed in
the shaft between the pinions, two oppo-
sitely directed pawls appropriate respec-
tively to the ratchets, each at one end of the
beam, springs supporting the beam and
pressing it toward the ratchets, a pawl ac-
tuating sleeve slidably mounted on the shaft
over the beam housing, to determine the al-
ternate engagement of the pawls with their
respective ratchets, a erank shaft concentric

with and slidable in the driving bevel gear,

a crank on the shaft, said crank having two
engaging members, one set in advance of the
other, flanges on the pawl actuating sleeve
in the path of the engaging members on the
crank, and means to retract the ‘crank shaft
and crank out of normal engagement posi-

4

tion relative to the sleeve flanges.

Signed by me at Bridgeport, Connecticut

this 15th, day of January 1910.
FREDERICK C. BLANCHARD.
Witnesses:; |
W. R. CrarkE,
James P. O’NErm.
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