W. C. HAFEMEISTER.

'COMBINATION SWITCH AND BLOW-OUT,
APPLICATION FILED JULY 12, 1907,

940,311, ' Patented Nov. 16. 1909

d BHEETS~SHEET 1.

Vol 8
B %
N
3 ?% ¥
2
-z?s c ’fI#

=
aneS

)

——m. -
G S-S e, 1
' r*"'f'ii'il -i'.“i.'

L IR
- 4 - - -
.‘

'y

!

\
A
ot

N P
ll-*' '\
""I'I_l
r;:‘
! ,

= = ——

?
Z

------------------------------
-----------------

lllllllllllllllllllllllllllllllll
I F LR N P A Y RARTONUET! L LI AR Y TR

lllllllllllllllllllllllllllllllllll
lllllllllllllllllllllllllllllllllll
lllllllllllllllllllllllllllllllllll
lllllllllllllllllllllllllllllllllll
lllllllllllllllllllllllllllllllllll
llllllllllllllllllllllllllllllllll
HESARTEEEIRIRAINI LRI N ERE IR EL T IY)
llllllllllllllllllllllllllllllllll
AL I LI T T AT FTL ARSI IR I NTIRIIT IR
AR I LA TR N IY RO TINT IR danafigur:
lllllllllllllllllllllllllllllllllll
lllllllllllllllllllllllllllllllllll
llllllllllllllllllllllllllllllllll

llllllllllllllllll
lllllllllllllllllllllllllllllllllll
llllllllllllllllllllllllllllllllll

AUTANANERRTUARERIRRRNNN

N\
o

T

N
KR

UUNIEERRNR RN

N

I ERERRREINRIERR Y IS Iyl R e
lllllllllllllllllll

llllllllllllllllllllllllllllllllllllll
llllllllllllllllllllllllllllllllllllll
lllllllllllllllllllllllllllllllllllll

S,

llllllllllllllllllllllllllllllllllllll
lllllllllllllllllllll
llllllllllllllllllllllllllllllllllllll

lllllllllllllllllllllllllllllllllllll
llllllllllllllllllllllllllllllllllllll
llllllllllllllllllllllllllllllllllllll
LLELEE LN IRIR LN O 0 5 & 0 o 7 0 IRt

llllllllllllllllllllllllllllllllllllll

llllllllllllllllllllllllllllllllllllll
llllllllllllllllllllllllllllllllllllll
||||||||||||||||||||||||||||||||||||||

}}\}\\\\\\\\\\\\\\\\\\\\\\\N\\}\\\\\\\} \\w\\\\\\\\\\\\\\\\\\\\\\\\\\\Y

NN

\
)

Vi v |
A \’ [N
Y 12
f’ i 7
A
Bl 7
%’ZH@SS CS'.’ ' L7LDE72.702

O o

225 i or e S

ANOREW. 8, GRAMAM CO_ PHDTU-UTMGRAHIEIS. WASHINGTGN, D. .




940,311.

W. C. HAFEMEISTER.

COMBINATION SWITCH AND BLOW-OUT.
APPLICATION FILED JULY 12, 1907,

Patented Nov. 16 1909

3 SHEETR—SHEET 2.

\\: T
/ N
i ()
|
¢ 2 2 |
| / oZ° D
¢ == ==
. i“:‘:
d A1 1O
o ~H— ¥
) -
2 ' \
y A 06 @ o, -
0 A\ |
Q) C

HeZsz655€5.

%:—W

ANDREW. 9. GRARAM 0. PHOTO- LITHOGRAPHERS, WASHINGTCN, D. C.

‘s atlorizey



W. C. HAFEMEISTER.

COMBINATION SWITCH AND BLOW-0UT,
APPLICATION FILED JULY 12, 1907.

940,311. Patented Nov. 16, 1909,
| - J SHEETS—SHEEET 3.
g 3
T R
©)
g @ e’ = |@ Y,
?"—‘L—*fl -

-t E— L] L 3 L el L T T

228 atlorree 37

ANDREW. B, GRAHAM R0, PHOTO-LITHQGRAPHERS, WASHINGTON, D. C.




10

20

25

39

UNITED STATES PATENT OFFICE.
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1o all whom it may concern:

Be 1t known that I, Wiruranr C. Hare-
MEISTER, citizen ot the United States, resi-
dent of Cleveland, county of Cuyahoga, and
State of Ohio, have invented a new and use-
ful Improvement in Combination Siwitches
and Blow-Outs, of which the following is a
specification, the principle of the invention
being herein explained and the best mode
i which I have contemplated applying that
principle, so as to distinguish it from other
inventions.

My present invention relates to eircuit
maling and breaking devices and has as its
object the combination with an improved
electric switch or other cirenit making and
breaking device, of means for automatically
and etiectively blowing out the spark that,
as 1s well understood, always attends the
breaking of a circuit of other than very low
potential.

To the accomplishment of this and re-
lated ends, said invention consists of the
means heremaifer fully described and paxr-
ticularly pointed out in the claims.

The annexed drawings and the following
description set forth in detail certain mech-
anism embodying the invention, such dis-
closed means constituting, however, but one
of various mechanical forms in wwhich the
principle of the invention may be used.

In said annexed drawings: Figure 1 rep-
resents a vertical axial section of my 1m-

proved combined switch and blow out as

applied to a portable electric drill; Fig, 2
15 a top plan view of such device taken apart
from the drill; Fig. 3 1s similarly a bottom
plan view of the same; Fig. 4 1s a transverse
section taken on the lme 4—4, Fig. 3; Fig. 5
1s an end elevation of the device as viewed
from the left in Figs. 2 and 3; Figs. 6 and 7
show details of the structure of the post
whereby the movable parts of the switch are
actuated ; and Fig. 8 1s a section through the
handle taken on the line 8—8, Fig. 1.

As has been indicated, in Fig. 1, above |

described, my mvention is shown 1n connec-
tion with a portable electrically operated
drill. By this 1 do not mean to imply any
limitation upon the field of usefulness of
the device, but rather to indicate merely one
specific connection in which a device em-
bodying the features, presentlv to bhe de-
seribed, will be of the greatest usefulness.

1 ficulties that have been encountered in suc-

[

cesstully adapting the electric current for
use I the operation of portable tools such
as are very largely used in metal structural
work about ships and bridges, and about
the steel frames of buildings, and the like,
has been the rapid burning out of the con-
tacts where the circuit is made and broken.
T'he machine requiring, for obvious reasons,
to be turned off and on very frequently, even
a slight sparking will very rapidly effect
the destruction of the parts named. Th
cost of the replacement of these, taken in
connection with the loss of the use of the
machine while undergoing repairs, has ac-
cordingly prevented the substitution of elec-
trically operated tools for the pneumatic de-
vices now generally employed, in spite of
the numerous objections incidental to the
use of the latter, which being well known
need not be dilated upon here.

The portable electrically operated drill in
which I then show my switch in Fig. 1, is
shown 1n part only and need be no further
described than to state that it is of the gen-
eral type fully shown for instance, in United
States Letters FPatent No. 809,394, The
mechanism of the drill proper is contained
within a suitable casing A having its ends
closed with a removable head A’ and a d;
phragm A2 respectively, such head and dia-
phragm being provided with centrally alined
apertures ¢ ¢’ through which the spindle of
the drill and the feed screw therefor (not
shown) are adapted to be inserted. Within
the casing A and suitably secured thereto
are the four pole pieces ¢* of a field struc-
ture surrounding the armature A®* of an
electric motor that i1s designed to be suitably
secured to a motor shaft for driving the
aforesaid drill spindle. In use, the drill is
cdesigned to be grasped by means of two
handles I3 projecting laterally from casing
A, and 1t 1s at the base of one of these
handles, in a suitable casing A%, that I mount
the mechanism constituting the subject mat-
ter proper of the present application, actu-
ation of such mechanism being had through
a suitable rotatable element mounted in con-
nection with the said handle as will appear.

The several elements entering into the
construction oi the switch are suitably
mounted upon a base plate C, Figs. 2 to 3,
inclusive, that is supported upon blecks in-
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of casing A% Ig. 1. The switch proper
comprises simply two similar fixed contact
members C’ including posts ¢ in which are
adjustably mounted strips ¢” of spring brass

bearing at their respective inner ends con-

tact blocks ¢ of copper, whose ends are
slightly recurved as shown in Fig. 2. Such

posts ¢ are of course insulated from the base

C and connected with them are the respec-
tive conductors ¢® ¢* of the actuating electric
circuit. Closure of the gap between the two
terminals thus provided is designed to be
had when desired by means of a movable
contact member (C* consisting of a short

‘shaft ¢® rotatably mounted in said base plate

C and provided with a segmental block ¢
of fiber or other insulating material, upon
the outer face of which 1s mounted a heavy
strip ¢* of copper, the length of the latter be-
ing sufficient to bridge the gap between the
two fixed contact members when the mov-
able contact member 1s rotated into proper
position.  Inasmuch as the mechanism

whereby such movable contact member 1s ro-

tated to make and break the circuit 1s more
or less intimately connected with the * blow-
out ” means D, description thereof will be
deferred until the construction of the latter
has been explained. Such “ blow-out ” means
D comprise a relatively movable cylinder ¢
and
tube @? of which is directed to discnarge a
jet of air between one of the fixed contact
members €’ and said movable member C2.
In the specific form of the device 1ilustrated
it is the second of the bellows members, or
piston ¢’, that is fixed, as will be seen from
an inspection of Figs. 2 and 4, such piston
being rigidly mounted upon the underside
of base plate C. Slidably mounted m a way
¢® therefor provided on the same side of the
plate is the cylinder d, actuation of which 1s
had by the means now to be described. Such
means include a polygonal block E, prefer-
ably square, that is mounted on the end of
shaft ¢® projecting above plate C, and be-
tween two spring pressed blocks ¢ that nor-

ally tend to maintain said block with 1ts

]

at faces squarely opposed to their ends, as
will be easily understood. "These spring-
pressed blocks are alined with reciprocable
cylinder ¢ on the other side of the base plate,
and one of the same is divectly connected
therewith so that any movement of the block
will effect a corresponding movement of the
cylinder and actuation of the Dbellows of
which the latter forms a part. L -
Actuating block E has a .

Iimited rotative

movement about shaft ¢® the latter being
provided with a recessed disk ¢° in the re-
cess ¢’ of which fits a stop pin or lug ¢
borne by the underside of the block, as will
be evident from an inspecticn of Figs. 6
and 7.
of the shaft by means of

a transverse pin

piston ¢’ constituting a bellows, the

Such block E is secured to the end

940,311

¢® mounted therein so as to Intersect 4
oroove ¢'° that encircles the shaft end. On
1ts cutey «ide the block bears a sleeve ¢* 1n
which is received the inner end of a shaft 0

‘mounted in handle B, by rotation of which

actuation of the switch 1s designed to be
had. To this end such shaft b 1s provided

at its outer extremnity with a knurled handle

p’. The inner end of the shaft 1s likewise
desioned to have a limited rotative move-
ment with respect to the sleeve ¢* mounted
on block, similar to that which the block has
with respect to shatt ¢°. With this i view,
the end of the sleeve 1s provided with two

oppositely dispesed lugs ¢° by engagement
with which a transverse pin 4* near the end
of shaft » 1s effective to communicate mo-

tion from the latter to the sleeve and thus
to block 1£. - . '

In order to prevent undue rotation of con-
tact member C? it becomes desirable to pro-
vide suitable stop means. Suech means may
of course be provided in the form of stop
blocks directly cooperative with said mem-
ber, but a preferred arrangement illustrated
in Figs. 1 and 8, consists in providing the
outer end of the drill handle B with a
notch 63 1n which freely plays a pin 0* set
in the overlapping flange of knurled handle
b’. The noteh H® obviously limits the rota-
tive movement of shaft &, and thus of mov-
able contact member C? through the inter-
mediate connecting mechanism.

- The notch or recess ¢ 1 the disk ¢® of
shait ¢® and the stop pin borne by actuating
block E are all relatively so disposed, that
rotation of such block does not become

effective to rotate the shaft, and therewith

movable contact member (%, until such block
is brought substantially into a poesition with

its greatest length in line with the direction

of movement of spring pressed blocks e, as
the result of which the latter are forced into
thelr outer positions. A very slight move-
ment of the block beyond this pesition not
only serves then to actually break the cir-
cuit by moving the contact member (?, but
also brings the block ¥ into position to be
actuated by the spring pressed blocks as
will be obvious. Such actuation of the
spring pressed blocks is of course instanta-
neous, once this point is passed, and both a

quick rotative movement of contact member

22, as well as of the bellows, are accordingly
produced. As a result of the actuation of
the bellows, a shairp sudden pufl, or jet, oI
air 1s directed into the gap in the circuit

exactly timed with its formation. Any arc,

1s - thus quickly dissipated and 1njurious
sparking absolutely prevented, so that the
contacts will last indefinitely. It will Dbe,
of course, understood that such variation
may be made in the dimensions of the cyl-

inder of the bellows as will produce a blast

of the necessary strength in view of the
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character of the current, although the actual
volume of air requisite for the purpose is
surprisingly small if applied at just the
right moment. Of almost equal importance
with such “blow-out” feature, is the in-
stantaneous actuation of the switch itself,
which 1 attain by means of the construction
herembefore deseribed. By virtue of the
automatic device for rotating contact (
comprising angular block E and sprine-
pressed blocks e, both in the making and
the breaking of the circuit, the switch is in-
stantaneously snapped into place, it being
impossible for the operator to-interfere with
the movement cnce it is started. An un-
skilled workman, into whose hands machines
of the class to which my invention is pecul-
1arly applicable are apt to come, cannot
thus leave the contact or switch partly
closed and fuse his contacts as now fre-
(uently happens.

Other modes of applying the principle of
my 1nvention may be employed instead of
the one explained, change being made as ve-
gards the mechanism herein disclosed, pro-
vided the means stated by any one of the
tollowing claims or the equivalent of such
stated means be employed.

I therefore particularly point out and dis-
tinctly claim as my invention:

I. in a device of the character described,
the combination of a fixed contact member,

a movable contact member, a bellows pro-

vided with a tube directed to discharge a
jet of air between the same, and an actu-
ating member connected to operate both
sald movable contact member, and said bel-
lows 1 one direction, said actuating mem-
ber releasing said bellows after thus actu-
ating the same, and means operating said
bellows 1n the opwposite direction.

2. In a device of the character described,
the combination of a fixed contact member,
4 pivotal contact member,a bellows provided
with a tube directed to discharge a jet of
air between the same, a spring for compress-
ing sald bellows, and an actuating member
connected both to rotate said second contact
member and to expand said bellows against
said spring and thereupon release the same,
said actuating member having limited rota-
tive movement with respect to said second
contact member whereby said bellows is ex-
panded before the breaking of the circuit by
movement of sald contact member.

3. In a device of the character described,

the combination of a fixed contact member,
a movable contact ynember, and a cylinder
and a piston therein, one of the same heing
provided with a tube directed to discharge
a Jet of air upon a point of contact betiveen
saldd members, an actuating member con-
nected both to operate said movable contact
member, and to move said piston and cylin-
der apart, said actuating member having

3

lnmited movement with respect to said con-
tact member, and said actuating member re-
leasing said cylinder and piston after thus
-moving the same apart, and means oper-
ating to move said cylinder and niston to-
oether,

4. In a device of the character described.
the combination of a fixed contact member.
a pivotal contact member, an air cylinder

and a pisten therein, one of the same being
provided with a tube directed to discharge
a jet of air upon the point of contact be-
tween said members, a spring tending to
move said cylinder and piston together, and
an actuating member connected both to ro-
tate said second contact member and to move
said piston and cylinder apart against said
spring, and thereupon release the same, said
actuating member having Hmited movement
with respect te said second contact member.
whereby said cylinder and piston are thns
moved apart before the breaking of the cir-
cult by movement of said contact member.

5. In a device of the character deseribed,

- the combination of a fixed contact member,
a pivotal contact member, a bellows pro-
vided with a tube directed to discharge a
jet of air between said contact members, a
spring for compressineg said bellows, and
jomt actuating means for said second con-
tact member and said bellows, sald means
including an angular block connected with
sald contact member and having a limited
rotative movement with respect thereto, and
a reciprocable member connected with said

sald angular block, rotation of the latter be-
g effective to reciprocate said member out-
wardly prior to actuating said contact mem-
ber.

6. In a device of the character described,
the combination of a fixed contact member,
a pivotal contact member, a bellows pro-
vided with a tube directed to discharge a
jet of alr between said contact members, a
spring for compressing sald bellows, and
jomnt actuating means for said second con-
tact member and said bellows, said means
mcluding an angular block connected with
said contact member and having a limited
rotative movement with respect thereto, and
two oppositely disposed reciprocable mem-
bers resiliently held in contact with said
angular block, one of said members being
connected to operate said bellows and rota-
tion of said block heing effective to recipro-
cate said members outwardly prior to actuat-
Ing said contact member.

(. In a device of the character deseribed,
the combination of a fixed contact member,
a pivotal contact member, a bellows provided
- with a tube directed to discharge a jet of
air between said contact members, a spring
for compressing said bellows and joint ac-

 tuating means for said second contact mem-

bellows and resiliently held in contact with
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ber and sald bellows, said means including
an angular block connected with said con-

tact member and having a limited rotative
movement with respect thereto, a reciproca-
ble member connected with said bellows and
resiliently held in contact with said angular
block, rotation of the latter being effective
to reciprocate said member ontwardly prior
to actuating said contact member, and means,
having limited rotative movement with re-
spect to said block, for rotating the latter.

8. In a device of the character described,
the combination of a fixed contact mem-

ber, a pivotal contact member, a relatively

15

20

29

reciprocable cylinder and pistcn forming a

bellows and joint actuating means for said

second contact member and said bellows,
‘said means including a square block con-

nected with said second contact member and

having a limited rotative movement with

respect thereto, and two oppositely disposed
reciprocable members resiliently held 1n con-
tact with said square block, one of said mem-
bers being connected with the movable ele-
ment of said bellows and rotation of said
block being effective to reciprocate said mem-

940,311

ber outwardly prior to actuating said corm-
tact member. | |

9. In a device of the character described,
the combination of a fixed contact member,
a pivotal contact member, a relatively re-
ciprocable cylinder and piston forming a

3

bellows and joint actuating means for sald

second contact member and said bellows,
sald means including a square block con-
nected with said second contact member and
having a limited rotative movement with re-

spect thereto, two oppositely disposed re-

ciprocable members resiliently held i con-
tact with said square block, one of said mem-
bers being connected with the movable ele-
ment of said bellows and rotation of said
block being effective to reciprocate said mem-
ber outwardly prior to actuating said con-
tact member, and a manually operable shaft,
having limited rotative movement with re-
spect to said block, for rotating the latter.
Signed by me this 8th day of July, 1907.
WILLIAM C. HAFEMEISTER.
- Attested by— '
Mary IsrArL,
J~o. F. OBERLIN.
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